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Abstract 
The percent larval mortality differs with different concentrations of 
aqueous leaf extracts of different plants. Mortality of larvae is directly proportional to 
the concentration of aqueous leaf extracts and duration of exposure. The aqueous leaf 
extract of Ranunculus sceleratus was Jiighly toxip to root-knot nematode, 
Meloidogyne incognita (h) foUov^ fed hy Launaea nvdicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Alternanthera 
philoxeroides, Stellaria media and Tridax procumbens. 
The different concentrations of aqueous leaf extracts of different plants 
viz. Abutilon indicum, Alternanthera philoxeroides, Eclipta alba, Euphorbia hirta, 
Launaea nudicaulis, Lindenbergia indica, Pluchea lanceolata. Ranunculus 
sceleratus, Stellaria media, and Tridax procumbens significantly, inhibited the 
hatching of root-knot nematode, Meloidogyne incognita to a varying degree. Larval 
emergence was directly proportional to extract concentrations. 
When the chickpea (Cicer arietinum), green gram (Vigna radiata) and pea 
(Pisum sativum) plants were treated with aqueous leaf extracts of Abutilon indicum 
Linn, Alternanthera philoxeroides, Eclipta alba. Euphorbia hirta, Launaea 
nudicaulis, Lindenbergia indica, Pluchea lanceolata, Ranunculus sceleratus, 
Stellaria media, and Tridax procumbens at the rate of 20g and 30g doses the plant 
growth was almost equal or slightly increased but it was non-significant in both doses 
of leaf extracts, as compared to the control. 
Similar results were obtained in green gram (Vigna radiatd) and pea 
{Pisum sativum) in both doses (20g and 30g). The two doses of leaf extracts of 
different plants had no significant difference in root nodule formation, chlorophyll 
and protein contents in all the three host crops. 
From the above results it is proved that all the leaf extracts of different 
plants used had neither phytotoxic effect nor they improved the plant growth or had 
any mannuring effect. There is no significant difference in plant growth in both the 
doses (20g and 30g) of leaf extracts over control 
The chickpea {Cicer arietinum), green gram {Vigna radiatd) and pea 
{Pisum sativum) plants were treated with aqueous leaf extract of Abutilon indicum, 
Alternanthera philoxeroides, Eclipta alba, Euphorbia hirta, Launaea nudicaulis, 
Lindenbergia indica, Pluchea lanceolata, Ranunculus sceleratus, Stellaria media and 
Tridax procumbens at the rate of 20g and 30g doses and then inoculated with 1000 
juvenile (J2) of root-knot nematode, Meloidogyne incognita, an increase in plant 
growth was recorded to a varying degree. The highest growth was in Ranunculus 
sceleratus treated plants followed by Launaea nudicaulis, Eclipta alba and Abutilon 
indicum. In other plant extracts, there was no significant improvement in the plant 
growth than the untreated nematode inoculated plants. In all treatments the growth 
was higher in 30g than 20g aqueous leaf extract. 
Similar results were obtained in green gram {Vigna radiata) and pea 
{Pisum sativum) in the doses (20g and 30g). The growth was increased to a varying 
degree. The highest growth was in Ranunculus sceleratus followed by Launaea 
nudicaulis, Eclipta alba and Abutilon indicum. 
The root nodule formation was also influenced by aqueous leaf extracts 
of different plants. Highest nodule formation was in the three crops treated with 
aqueous leaf extracts of Ranunculus sceleratus followed by Launaea nudicaulis, 
Eclipta alba and Abutilon indicum. \n all treatments the number of nodules was 
higher in 30g than 20g aqueous leaf extract. 
Gall formation was also decreased in the three crops viz., chickpea {Cicer 
areitinum), green gram (Vigna radiata) and pea (Pisum sativum) treated with aqueous 
extracts of different plants. The lowest gall formation in these crops treated with 
aqueous leaf extracts was in Ranunculus sceleratus followed by Launaea nudicaulis, 
Eclipta alba and Abutilon indicum. The 30g aqueous leaf extract was more toxic than 
20g. 
Root-knot nematode population both in soil and the root tissues was also 
decreased in the three crops chickpea (Cicer areitinum), green gram (Vigna radiata) 
and pea (Pisum sativum) treated with 30g aqueous leaf extracts of different plants, 
followed by 20g. The lowest nematode population was recorded in all the three crop 
plants treated with aqueous leaf extracts of Ranunculus sceleratus followed by 
Launaea nudicaulis, Eclipta alba and Abutilon indicum. 
A decrease of egg masses per plant was also recorded in three crops viz., 
chickpea (Cicer arietinum), green gram (Vigna radiata) and pea (Pisum sativum) to a 
varying degree when treated with aqueous extracts of different plants. The lowest egg 
masses per plant was in Ranunculus sceleratus followed by Launaea nudicaulis, 
Eclipta alba and Abutilon indicum. 
The chlorophyll and protein contents in the three crops were increased to a 
varying degree when treated with leaf extracts of different plants as compared to 
untreated inoculated plants. The highest increase was recorded in Ranunculus 
sceleratus followed by Launaea nudicaulis, Eclipta alba and Abutilon indicum 
obtained significant healthy. 
From the above in vitro and in vivo experiments, it has been proved that 
Ranunculus sceleratus has nematotoxic properties that not only inhibited the 
reproduction of root-knot nematode, Meloidogyne incognita effectively than other test 
plants but also increased the growth of chickpea, green gram and pea plants. 
To compare the efficacy of Ranunculus sceleratus with well-known plants 
having nematicidal properties viz., Tagetes erecta, Azadirachta indica and chemical 
nematicide carbofuran. Some experiments were carried out by preparing leaf extracts 
in different chemicals and tested against root-knot nematode, Meloidogyne incognita 
larvae for their mortality and hatching. Although the carbofuran being a nematicide is 
highly effective against root-knot nematode, Meloidogyne incognita but when 
compare Ranunculus sceleratus with Azadirachta indica and Tagetes erecta, the 
Ranunculus sceleratus found equally effective as the Azadirachta indica in all 
treatments against root-knot nematode, Meloidogyne incognita. The ethyl acetate 
extract of dry leaves of three plants viz., Ranunculus sceleratus, Tagetes erecta, and 
Azadirachta indica proved slightly better for the mortality and hatching of root-knot 
nematode, Meloidogyne incognita followed by hot, cold, fi-esh aqueous, butanol and 
chloroform extracts over control (Water). Our results are also in confirmity with those 
of Cristobal-Alejo et al, (2006); Frohne and Pfander (1984) and Kumar et al, (2001). 
When aqueous leaf extracts of different plants @ 20g and 30g of 
Ranunculus sceleratus, Tagetes erecta and Azadirachta indica, a nematicide, 
carbofiiran (@ Ig a.i./kg soil and 1.5g a.i/kg soil) were applied to the test plants 
chickpea (Cicer arietinum), green gram (Vigna radiatd) and pea (Pisum sativum) and 
then inoculated with 1000 juvenile (J2) of root-knot nematode, Meloidogyne 
incognita. The plant growth, nimiber of nodules, chlorophyll and protein contents 
were highly increased, whereas, the nematode population both in soil and root tissues, 
number of galls, egg-masses and reproduction factor (Rf) were highly reduced in 
plants treated with carbofuran (1.5g a.i./kg soil) followed by carbofiiran (Ig a.i./kg 
soil), Azadirachta indica (30g), Ranunculus sceleratus (30g) and Tagetes erecta (30g) 
aqueous extracts. 
From the above mentioned experiments it is fiirther proved that 
Ranunculus sceleratus is again equally effective as Azadirachta indica for the control 
of root-knot nematode. 
It has been concluded fi-om present research that Ranunculus scelaratus 
leaf extracts are a source of cheap and effective nematicide of root-knot nematode. 
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Chapter-1 
INTRODUCTION 
Chapter 1 Introduction 
Legume crops occupy very important position in Indian agriculture as 
they contain nearly three times as much protein as in the cereals. Moreover protein 
from legumes are generally cheaper, therefore they are main source of protein 
(Teswani and Vanchaik, 1968, Chand and Srivastava, 1982) for the predominately 
large vegetarian population of the country. Besides being the important 
constituent of human diet legumes also serve as suitable green manure crops and 
as an excellent forage and grain concentrates for cattle feed (Kaul and Sthou, 
1974). These crops are generally included in cropping system patterns in most of 
the areas, as they help to keep the soil alive and productive because of their unique 
ability to fix atmospheric nitrogen with the help of nitrogen fixing bacteria. It is 
estimated that 14.4 metric tons of nitrogen is fixed annually. 
Legume crops belong to the family Fabaceae (Leguminosae). Fabaceae 
consisting of 750 genera with over 17,000 species, which are distributed 
throughout the world. Fabaceae (Leguminosae) is third largest family of the 
flowering plants. Legume crops occupy an area of about 23million hectares in 
India. 
The sub-family Papilionoidaea includes universally known 
economically important pulse i.e. Chickpea (Cicer arietinum L.), common name 
Field bean or Caravance or Garbanzo or Bengal Gram (in India), Green gram 
(Vigna radiata L.) or Golden gram, Mung (in India) and Pea {Pisum sativum L.) 
or Matar (in India). 
Chickpea {Cicer arietinum L.): 
Chickpea, commonly known as gram in India is one of the most 
important pulse crop accounting for more than a third of the cultivated area and 40 
percent of the production of the pulses in India. The average annual area and 
production of chickpea are about 7.8 million hectares and about 4.5 million tones 
of grain, respectively. It is a winter season crop covering 5.81 million hectare area 
with production of 3.62 million tones in India. India's position in average 
productivity of chickpea is 24*, 9* in pigeonpea, 23"* in lentil, 104* in dry beans, 
52"'' in dry pea and 98* in total pulses (AH and Kumar, 2004). The production of 
pulses in India is 16.00 million tones in 2002-2003. (The Hindu Survey of Indian 
Agriculture, 2004) 
India is the leading gram producing country of the world. It accounts 
for more than 80 percent of the gram is grown in Myanmar, Bangladesh and 
Pakistan. The remaining 10 per cent is largely distributed in Ethiopia, Mexico, 
Spain, Morocco, Turkey and Iran. In Indian agriculture gram occupies a unique 
position by virtue of its high protein contents and its capacity for fixing 
atmospheric nitrogen. It ranks fifth in area and fourth in production among the 
food grains in India. 
Chickpea or gram is extensively cultivated as a winter (Rabi) crop 
through out India, especially in the northern states. However, severe cold and frost 
are injurious to it, so it is not successfully cultivated in the Himalayan region 
above 500m. It is primarily a crop of low rainfall areas but gives good yield under 
irrigated conditions as well. It is grown on a wide range of soil types ranging from 
sandy loam to clayey loam. 
The planting time has profound effect on cultivation of gram. In India 
sowing time extends from late September to mid December or later, the most 
successfiil period being October. The crop is irrigated once or twice. 
The chickpea crop matures within 95 to 150 days after sowing 
depending on the variety grown. Harvesting is usually done when most of the 
leaves and pods have turned brown. Dry crop should not be allowed to remain in 
the field as shattering of pods resuhs in great loss. The crop is either uprooted or 
often cut with a sickle so that the roots of the plant are left behind to enrich the 
soil. The harvested plants are carted to the threshing floor, dried for about a week 
and threshed by trampling them under feet of bullocks or by beating them with 
sticks. Threshing machines are also being used in some states. Winnowing is done 
traditionally by winds, when the seeds are scattered from certain height. Sieving 
and fanning is also done. Chickpea is an important source of dietary proteins, B-
group vitamins and certain minerals extensively used as a protein adjunct to 
starchy diet. Several fermented, deep-fried, sweetened and puffed gram products 
are popular in Asia. It can be used to prepare composite flour and high protein 
feeds of improved nutritional quality. 
Sprouted gram is recommended as a prophylactic against deficiency 
diseases, particularly ranges from 52.4 to 70.9 per cent, starch being the major 
constituent. 
Split, dehusked seed or dal consisting of only the cotyledons is the 
main form in which chickpea or gram is consumed in India. Chickpea dal is 
prepared by splitting large sized, well-developed seeds in a flour mill and 
separating of the husk. Before splitting, the gram is cleaned, sprinkled with water 
and heaper overnight to soften the husk to facilitate milling. 
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Proximate chemical composition of gram {Cicer arietinum L.) in 100/g 
of edible portion is as follows: moisture, 9.8/g; protein, 17.1/g; fat, 5.3/g; 
carbohydrates, 60.9/g; fibre, 3.9/g; minerals, 3.0/g; energy, 360/Kcal; calcium, 
202.0/mg; Phosphorus, 312/mg; iron, 10.2/mg; magnesium, 168.0/g; sodium, 
37.3/mg; potassium, 808.0/mg; copper, 0.76/mg; sulphur, 179.0/mg; chlorine, 
58.0/mg; thiamine, 0.30/mg; riboflavin, 0.15/mg; niacin, 2.9/mg; vitamin C, 
3.0/mg; oxalic acid, 2.0/mg; choline, 194.0/mg; carotene, 194.0/jig and total folic 
acid, 186.0/mg. (The Wealth of India, 1992). 
Chickpea meal or besan is used in Indian cuisine in numerous ways. 
Normally it is mixed with wheat and used for chappatis. The tender shoots and 
leaves are used as vegetable. They are prepared as spinach, boiled in soups and 
curries or fried with spices as a side dish. Chickpea exhibits some medicinal 
properties also. The plant is refiigerant. The leaves are astringent and useful in 
bronchitis. Boiled leaves are applied to sprains and dislocated bones. The acid 
exudates from the plant are astringent smd used in indigestion, diarrhoea and 
dysentery. The seeds are stimulant, tonic, aphrodisiac, anthelmintic and useful in 
bronchitis and biliousness. They are also usefiil in leprosy and other skin diseases. 
The aqueous extracts of the seed coat has diuretic activity. Seed coat extract also 
has anti-fungal properties. In Egypt, gram is used to gain weight. It is also used for 
headache, sore throat and cough. Boiled gram is used in pulmonary, uterine and 
anal diseases (The Wealth of India, 1992). 
Table No.l. Proximate chemical composition of Cicer arietinum L. 
(per l(K)g of ^ible portion) 
+Dehusked, 
(Wealth of India, 2002). 
Chemical 
Composition 
Moisture, g 
Protein, g 
Fat, g 
Carbohydrates, g 
Fibre, g 
Minerals, g 
Energy, Kcal 
Calcium, mg 
Phosphorus, mg 
(Phytin P) 
Iron, mg 
Magnesium, mg 
Sodium, mg 
Potassium, mg 
Copper, mg 
Sulphur, mg 
Chlorine, mg 
Thiamine, mg 
Riboflavin, mg 
Niacin, mg 
Vitamin C, mg 
Oxalic acid, mg 
Choline, mg 
Carotene, ytg 
Total folic acid, 
mg 
Bengal gram 
(Whole) 
9.8 
17.1 
5.3 
60.9 
3.9 
3.0 
360 
202.0 
312 
(158) 
10.2 
168.0 
37.3 
808.0 
0.76 
179.0 
58.0 
0.30 
0.15 
2.9 
3.0 
2.0 
194.0 
194.0 
186.0 
16,125,132,137 
Green gram {Vigna radiata L.): 
Green gram is commonly known as mung in India. Mung is supposed 
to be a native of India and Central Asia. A large number of types are grown in 
India. They are often grouped under distinct varieties or sub-species. The most 
important among them are: (i) var. radiata with dark green foliage, spreading pods 
and green seeds; (ii) var, aurea (Roxb) Prain syn. Phaseolus aureus Roxb; with 
paler foliage, reflexed pods and yellow seeds; (iii) var. gradis Prain having 
medium-green foliage, large, spreading pods and black seeds etc. 
Green gram is generally cultivated as a summer (Kharif) crop, but in 
some parts of the country, such as Gujarat and Maharastra, it is also sown as a 
cold season crops. The crop prefers deep and well-drained soil. Green gram is not 
suited to clays and succeeds best with a fair amount of moisture in the soil 
whereas heavy rainfall is harmfiil. It is usually sown mixed with other crops, such 
as jowar, bajra or cotton. Seeds are sown either broadcast and ploughed or 
harrowed in or sown in rows in plough fiirrows 25cm apart and covered by a 
smoothing harrow. 
Green gram is one of the important pulses grown in India. The major 
producing areas are Andra I*radesh, Maharastra, Gujarat, Orissa and Tamil Nadu, 
where as Punjab, Rajasthan, Uttar Pradesh, Madhya Pradesh, Bihar, West Bengal 
and Kamataka cultivate this pulse to lesser extent. 
A fair amount of green pods of green gram are used as vegetable when 
the crop is 9-10 weeks old, and for pulse they are ready about three weeks later. 
The crop however, should be harvested during October-November. In Kamataka 
there are three crops, the early, the mid-season and the late harvested, 
respectively, during July-August, August- September and December- January. 
Mature seeds are rich in protein and cooked seeds and dal form a 
valuable constituent of the diet of a considerable number of people in India. The 
tender pods are eaten as a vegetable. The ripe seeds are used either boiled whole 
or split into dal. It is often fried in fat and salted and used as a snack. The seeds 
have a pleasant taste and are wholesome and command a higher price as compared 
to other pulses. 
Green gram is esteemed as food as it does not produce heaviness and 
flatulence. It is employed as a light diet during fever and is considered to have a 
cooling and astringent effect. The flour of green gram is used as an excellent 
substitute for soap for cleaning the body. The seeds can be used as a substitute for 
soybean in ketchups, and in China, Tonkin and Singapore they are used in the 
preparation of a sort of vegetable cheese resembling vermicelli. In the Philippines 
a decoction of the seeds is used as an effective diuretic in beri-beri. 
Almost the entire production of green gram produced in India is 
consumed within the country. A small quantity is exported mainly to UK, USA 
and some West Asian countries. The exports for the year 1970-71,1971-72,1972-
73 and 1973-74 were 476, 871, 199 and 160 tonnes, priced respectively at 
Rs.920692; 2304239; 579880 and 440913. Uttar Pradesh supplies the maximum 
quantity of green gram. On an average the state supplies of green gram is 18,000 
tonnes (20 percent whole and 80 percent dal). 
Analysis of the whole seed and of dal without husk gave respective, 
the following values: moisture, 10.4/g; protein, 24.0/g; fat, 1.3/g; carbohydrates, 
56.7/g; fibre, 4.1/g; minerals, 3.5/g/lOOgm; energy, 334.0/Kcal/lOOgm; calcium, 
7 
124.0/mg; phosphorus, 148.0/mg; iron, 7.3/mg; magnesium, 171.0/mg; sodium, 
28.0/mg; potassium, 808.0/mg; copper, 0.97/mg; sulphur, 188.0/mg; chlorine. 
12.0/mg/lOOgm; riboflavin, 0.27/mg; niacin, 2.1/mg; cholin, 167.0/mg and 
carotene, 94.0/fig. 
Table 2 Proximate chemical compo^tion of Vigna radiaia L. 
Chemical Composition 
Moisture, g 
Protein, g 
Fat, g 
Carbohydrates, g 
Fibre, g 
Minerals, g/lOOgm 
Energy, Kcal/lOOgm 
Calcium, mg 
Phosphorus, mg 
(Phytin P) 
Iron, mg 
Magnesium, mg 
Sodium, mg 
Potassium, mg 
Copper, mg 
Sulphur, mg 
Chlorine, mg/lOOgm 
Riboflavin, mg 
Niacin, mg 
Choline, mg 
Carotene, jug 
Green gram (Whole) 
10.4 
24.0 
1.3 
56.7 
4.1 
3.5 
334.0 
124.0 
148.0 
7.3 
171.0 
28.0 
808.0 
0.97 
188.0 
12.0 
0.27 
2.1 
167.0 
94.0 
(Wealth of India, 2002). 
Pea (Pisurn sativum L.): 
Pea is widely grown for its edible seeds and as fodder. It is most 
important pulse crop of this country (India). Green pea is used as vegetable. Green 
seeds are also canned for the use in the off-season. It is used in various ways in 
human consumption. It is very much nutritive and contains as follows: moisture, 
72.0%; protein, 7.2%; fat, 0.1%, carbohydrate, 15.9%; fibre, 4.0/g; ash, 0.8%; 
calcium, 20.0/mg/lOOgm; phosphorus, 139.0/mg/lOOgm; iron, 1.5/mg/lOOgm; 
carotene (as vitamin A), 130/ I.U.lOOg.t; thiamine, 250.0/^g/100mg; riboflavin, 
10.0/ ng/lOOmg; nicotinic acid, 0.8/mg/lOOg and ascorbic acid, 9.0/mg/lOO t . ( t 
value for vitamin A and ascorbic acid are recorded to be higher in peas of foreign 
origin. Wealth of India, 2002) 
The cultivation of pea is very old. De CandoUe is of opinion that pea is 
existed in northern India before advent of the Aryans. Vavilov (1928) is of the 
opinion that the Asiatic center was of its origin. In Europe, peas have been grown 
since Bronze Age (about 3000-1100 B.C). Peas were apparently cukivated in 
Greece in Neolithic times. In Switzerland they have been found in deposits of both 
the stone and Bronze Ages. It is probably the indigenous of the region consisting 
of Italy and South Western Asia eastwards of Himalayas including North India. 
Cultivated peas may be classified into two classes: (a) Garden pea 
{Pisum sativam var. hortense), it is also called as table pea and green seeds of this 
type are used for vegetable purpose and for canning, (b) Field pea (Pisum sativam 
var. arvense), mature seeds of this tyf« are used as "dal" and also used for green 
fodder and green manuring. 
The average yield of field pea grown for seeds in Uttar Pradesh is 
about 725 kg/ha. While all India average varies between 500-900 kg/ha. In 
U.S.S.R and U.S.A average yield of l,000-2,000kg/ha is reported, while in some 
European countries like Belgium, Netherlands and U.K., yield as high as 3,000-
4,000kg/ha are recorded. Some improved types, now under trial in India have 
shown yields up to 2,750 to 5,050kg/ha. While in some selected types yields as 
Table No J. Chemical compositoD of pea {Pisum sativum) 
Chemical Composition 
Moisture, % 
Protein, % 
Fat, % 
Carbohydrates, % 
Fibre, g. 
Ash, % 
Calcium, mg/lOOg. 
Phosphorus, mg/IOOg. 
Iron, mg/lOOg. 
Carotene (as vitamin A), I.U./100g.t 
Thiamine,^g/1 OOmg 
Riboflavin, ng./100mg 
Nicotinic acid, mg/lOOg 
Ascorbic acid, mg/lOOg.t 
Green peas' 
72.0 
7.2 
0.1 
15.9 
4.0 
0.8 
20.0 
139.0 
1.5 
130.0 
250.0 
10.0 
0.8 
9.0 
' Nutritive Value of India foods, 63, 99, 129, 53, 89, 123; 
^ Cherian et al., Indian Fd Packer, 1955, 9(3), 25; 
^ Watt & Merrill Agric. Handb., U.S. Dep Agric, No.8, 1950,38; 
* Wu Leung et al., ibid., No.34, 1952, 25. t Value for vitamin A and 
ascorbic acid are recorded to be higher in peas of foreign origin. 
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high as 15,140kg/ha.have been recorded. When field pea was grown for green 
fodder in a mixture with oats, it gave a yield of 19,000-28,000kg/ha. (Wealth of 
India, 2002) 
Like most other legumes, peas are rich in proteins, vitamins 
particularly of the B group and minerals. Starch is the major carbohydrate, while 
the sugars present are sucrose, stachyose, glucose, fiuctose and galactose; sucrose 
is the most important determining the sweetness in the peas. 
These three most important crops described above are attacked by 
various kind of pathogens viz. plant parasitic nematodes, fimgi, bacteria, viruses, 
mycoplasma like organisms (MLO) and abiotic factors. 
Among these causal agents, one of the major disease causing pathogen 
is plant parasitic nematode. Several species of plant parasitic nematodes attack on 
the chickpea, green gram and pea. 
Nematode and crop losses: 
There are numerous estimates of the economic importance of nematodes in 
crop production on a worldwide and individual country basis, but precise value 
cannot be determined. It was because of nematodes "small size and hidden way of 
life" and lack of definite information on their occurrence and pathogenicity. The 
estimated overall annual yield loss of world's major crops due to damage by 
phyto-parasitic nematodes has been reported to the extent of 12.3% (Sasser and 
Freckman, 1987). However, in India extensive studies on extent of losses in 
monetary terms due to plant parasitic nematodes has not been conducted. Hence, 
under the aegies of AICRP (Nematodes) the information generated on effect of 
economically important nematode populations on crop yield from identified hot 
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spots during 2001-2004 was compeled to work out the loss estimates due to phyto-
parasitic nematodes in the country. 
In order to work out the loss estimates, 24 different crops attacked by 
various economically important nematodes in the country were selected. For the 
collection and estimation of losses at national level in each crop, minimum of 10 
per cent cultivated area from the respective states contributing towards total crop 
production has been consi\dered for infestation by the plant parasitic nematodes. 
The data on total production and minimum support price were taken from 
agricultureal statistics at a glance 2005. The perusal of data reveals that maximum 
loss to the extent of 4779.00 million rupees in rice due to Meloidogyne 
graminicola, Heterodera oryzicola and Aphelenchodes besseyi occurring in 
different rice growing areas of India. However, the national loss due to plant 
parasitic nematodes in 24 different crops in monetary terms has been worked out 
to the tune of 21068.73 million rupees which needs due attention so as to work out 
effective nematode management technologies for reducing the losses causedby 
plant parasitic nematodes. It is further worked out that the financial assistance 
given during Xth plan for nematode research under AICRP on Nematodes was 5.7 
per cent of the monetary losses caused by phytonemtodes. (Jain et ah, 2007) 
Several workers have attempted to assess crop losses caused by plant 
parasitic nematodes in India. Van Berkum and Seshadri (1970) were the first to 
have calculated these losses in India in terms of money. They estimated annual 
losses due to ear cockle's disease caused by Anguina tritici on wheat amounting to 
$ 10 million, due to Pratylenchns coffeae on coffee to $ 3 million and due to 
"Molya" disease caused by Heterodera avenae in Rajasthan province alone to $ 8 
million. The yield of okra, tomato and brinjal suffered 90.0, 46.2 and 2.3 per cent 
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losses respectively due to Meloidogyne incognita infestation at the rate of 3-4 
larvae/g soil under field condition (Bhatti and Jain, 1977). 
Many important nematode pest of importance are potato cyst 
nematode, Globodera rostochiemis in Nilgiris, the burrowing nematode, 
Radopholus similis in banana and the reniform nematode, Rotylenchulus 
reniformis in cotton, maize, cowpea and black gram respectively. 
Root-knot, cyst and reniform nematodes are major groups of 
nematodes that limit the yields of pulse crops. Root-knot nematodes, Meloidogyne 
incognita, Meloidogyne javanica and Meloidogyne arenaria are known nematode 
constraints to chickpea in India causing yield losses of around 31-37% at an initial 
inoculum level of 2.5 juv/g of soil. The cyst nematode Heterodera ciceri limits 
chickpea production in Syria with yield losses up to 50% at a population level of 
16 eggs CC"' of soil. 
The crop losses caused by these pests, measured in reduced yield and 
lowered quality of product already are of such magnitudes as to require the best 
control measures. The methods of control of nematodes are not very different 
from those employed for other parasitic agencies. They are traditionally falling in 
six categories viz. chemical, physical, cultural, biological, use of resistant varieties 
and integrated pest management (IPM). 
Great improvements have been made in chemical control of 
nematodes. The old soil fumigants having high degrees of phytotoxicity have been 
replaced by new one that can be applied to standing crops (McBeth and Bergeson, 
1955; Radewald et ah, 1970). The use of chemicals is causing environmental 
pollution, damage valuable soil microorganisms and harmful for human being 
while handling, costly and not available easily. 
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Whereas physical, chemical, resistant varieties and integrated pest 
management methods of control of nematodes have some limitations or are not 
frequently in use because of one or the other reasons, cultural and land 
management practices have given satisfactory control. The various methods under 
this category include fallowing, flooding, growing cover crops, changing time of 
planting, removal and destruction of infected plants, sowing of trap and 
antagonistic crops, nutrition and general care of host, sanitation including use of 
nematode free planting stock and crop rotation and application of organic matter 
(Oostenbrink, 1970;Brown, 1965;Khan, 1969; Singh and Sitaramaiah, 1970 and 
Sayre, 1971) 
However it has been proved that many kind of organic amendments 
play an important role in restricting population of plant parasitic nematodes. When 
added to soil, reduced the severity of root knot caused by Meloidogyne incognita 
(Kofoid and White, 1981; Chitwood, 1949). 
Recent research on organic amendments has included the use of oil 
cakes, green manure, mature crop residue, and use of plant materials. Such 
amendments may enhance the development of bio-control organism as well as 
providing plant nutrients. 
Therefore, in my present studies an effort is made to study the effect of 
aqueous leaf extract of some plants of different families on the development of 
root- knot nematode, Meloidogyne incognita on Cicer arietinum (Chickpea), 
Vigna radiata (Green gram) and Pisum sativum (Pea). 
The following experiments were conducted and the results of which 
are included in the present thesis. 
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i) Effect of aqueous leaf extract of different plants on the mortality of 
Meloidogyne mcogw/to juvenile (J2). 
ii) Effect of aqueous fresh leaf extract of Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and cabofliran on the larval mortality of root-knot 
nematode, Meloidogyne incognita h after different durations, 
iii) Effect of cold aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta 
and Azadirachta indica on the percent mortality of root-knot nematode, 
Meloidogyne incognita h after different durations, 
iv) Effect of hot aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta, 
and Azadirachta indica on the percent mortality of root-knot nematode, 
Meloidogyne incognita h after different durations, 
v) Effect of ethyl acetate leaf extract of Ranunculus sceleratus, Tagetes erecta 
and Azadirachta indica on the percent mortality of root-knot nematode, 
Meloidogyne incognita h after different durations, 
vi) Effect of chloroform leaf extract oiRanunculus sceleratus, Tagetes erecta and 
Azadirachta indica on the percent mortality of root-knot nematode, 
Meloidogyne incognita h after different durations 
vii) Effect of butanol leaf extract of Ranunculus sceleratus, Tagetes erecta and 
Azadirachta indica on the percent mortality of root-knot nematode, 
Meloidogyne incognita h after different durations. 
viii)Effect of aqueous leaf extract of different plants on the hatching of 
Meloidogyne incognita egg masses after 48 hours, 
ix) Effect of aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofliran on the hatching of Meloidogne incognita 
egg masses after 48 hours. 
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x) Effect of cold aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta 
and Azadirachta indica on the larval hatching of root-knot nematode, 
Meloidogyne incognita after 48 hours 
xi) Effect of hot aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta 
and Azadirachta indica on the larval hatching of root-knot nematode, 
Meloidogyne incognita after 48 hours 
xii) Effect of ethyl alcohol leaf extract oi Ranunculus sceleratus, Tagetes erecta 
and Azadirachta indica on the larval hatching of root-knot nematode, 
Meloidogyne incognita J2 after 48 hours, 
xiii) Effect of chloroform leaf extract of Ranunculus sceleratus, Tagetes erecta 
and Azadirachta indica on the larval hatching of root-knot nematode, 
Meloidogyne incognita J2 after 48 hours, 
xiii) Effect of butanol leaf extract of Ranunculus sceleratus, Tagetes erecta and 
Azadirachta indica on the larval hatching of root-knot nematode, 
Meloidogyne incognita J2 after 48 hours, 
xiv) Effect of 20g and 30g aqueous leaf extract of different plants on the plant 
growth, chlorophyll and protein contents of chickpea (Cicer arietinum). 
xv) Effect of 20g and 30g aqueous leaf extract of different plants on the plant 
growth, chlorophyll and protein contents and development of root-knot 
nematode, Meloidogyne incognita on chickpea (Cicer arietinum L.). 
xvi) Effect of 20g and 30g aqueous leaf extract of Ranunculus sceleratus, Tagetes 
erecta, Azadirachta indica and carbofuran (Ig and 1.5g a.i./kg soil) on the 
plant growth, chlorophyll and protein content and development of root-knot 
nematode, Meloidogyne incognita on chickpea {Cicer arietinum). 
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xvii) Effect of 20g and 30g aqueous leaf extract of different plants on the plant 
growth, chlorophyll and protein contents of greengram {Vigna radiata). 
xviii)Effect of 20g and 30g aqueous leaf extract of different plants on the plant 
growth, chlorophyll and protein contents and development of root-knot 
nematode, Meloidogyne incognita on green gram {Vigna radiata) 
xix) Effect of 20g and 30g aqueous leaf extract of Tagetes erecta, Azadirachta 
indica and carbofuran (Ig and 1.5g a.i/kg soil) on the plant growth, 
chlorophyll and protein contents and development of root-knot nematode, 
Meloidogyne incognita on green gram (Vigna radiata). 
xx) Effect of 20g and30g aqueous leaf extract of different plants on the plant 
growth, chlorophyll and protein contents of pea (Pisum sativum). 
xxi) Effect of 20g and 30g aqueous leaf extract of different plants on the plant 
growth, chlorophyll and protein contents and development of root-knot 
nematode, Meloidogyne incognita on pea (Pisum sativum L.). 
xxii) Effect of 20g and 30g aqueous leaf extract of Tagetes erecta, Azadirachta 
indica and carbofuran (Ig and 1.5g a.i/kg soil) on the plant grow t^h, 
chlorophyll and protein contents and development of root-knot nematode, 
Meloidogyne incognita on pea (Pisum sativum L.). 
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Chapter- 2 
REVIEW OF LITERATURE 
Chapter! Review of Literature 
AH and Mian (1989) reported the efficacy of oil cakes of cotton seed 
(Gossypium hirsutum) and mustard {Brassica campestris) for the control of 
Meloidogyne incognita on potato. In general the oil cake amendments reduced 
root galling development of nematodes and improved plant growth and yield of 
tubers. Nematode control was directly proportional to the amount of the materials 
added to soil within the range of 0.125-0.500% (w/w). 
Nazar and Nath (1989) studied the effect of leaf extracts of Argemone 
mexicana, Calotropis procera. Cannabis sativa, Croton sparsiflorus. Datura alba. 
Datura metel, Eclipta alba, Leucas aspera, Oxalis comiculata and Parthenium 
hysterophorus on the mortality of Meloidogyne incognita and Meloidogyne 
javanica. Parthenium hysterophorus and Eclipta alba were found to be highly 
toxic to the two nematodes. 
Ramraj et al. (1991) examined that the effect of leaf extracts of 
Origanum vulgare at 0.25, 0.5, 1 and 1.5 concentrations on hatching of 
Meloidogyne incognita was studied at 24, 48, 72, 96, and 120 h. The leaf extract 
had nematicidal activity in all concentrations and time. 
Gokte et a/. (1991) evaluated the essential oils of Mentha piperita, 
Cymbopogon martini, Cymbopogon nardus, Cymbopogon winteruanus, 
Cymbopogon flecuosus, Ocimum sanctum and Ocimum basilicum against 
Meloidogyne incognita, Heterodera avenae, Heterodera cajani and Heterodera 
zeae. All oils caused significant mortality at 500 ppm. However, at the lowest 
concentration (100 ppm) only Ocimum sanctum and Ocimum basilicum were 
effective. The two components extracted from Ocimum basilicum are methyl 
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chavicol and linalool, had nematicidal activity when present together, while the 
components of Ocimum sanctum, eugenol and non-eugenol showed nematicidal 
activity alone or in combination. 
Ahmad et al. (1999) reported that the leaf extracts of Azadirachta 
indica, Melia azedarach. Datura alba and Ricinus communis were highly toxic to 
Meloidogyne incognita. Azadirachta indica gave maximum (100%) inhibition of 
egg hatching and larval mortality followed by Melia azedarach, Datura alba and 
Ricinus communis. Inhibition of egg hatch and larval mortality followed by Melia 
azedarach, Datura alba and Ricinus communis. Inhibition of egg hatch and larval 
mortality were significantly affected by the concentration of the leaf extract and 
the exposure time. 
Sharma and Trivedi (1991) /n vitro, tested the nematicidal properties 
of some angiosperms and gymnosperms against Meloidogyne incognita. It was 
observed that leaf extract of Malva sylevestris. Chrysanthemum indicum. 
Calendula officinalis. Commiphora wightii, Cycas circinalis and Casuarina 
equisetifolia were nematicidal. Juvenile hatching of Meloidogyne incognita was 
greatly inhibited by the extracts. Leaf extract of Eschscholtzia califomica. Petunia 
violacea. Phlox paniculata, Mesembryanthemum crystallinum and Linum 
usitatissimum were less nematicidal. Inhibition in hatching increased with greater 
concentration of leaf extract. 
Goswami and Meshram (1991) used amendment of soil with mustard 
and karanj oil seed cakes, caused a marked change in the frequency and type of 
mycoflora genera as compared to untreated soil. It is proposed that the microbial 
activity in the amended soil may lead to the release of a wide variety of 
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chemically different substances that may be directly toxic to Meloidogyne 
incognita. 
Gupta and Sharma (1991) found that aqueous extracts of garlic bulbs 
applied to Meloidogyne incognita suppressed egg hatch from 88.64-98.88% 
concentrations, respectively. The bulb extract also had high larval toxicity but 
leaves were less toxic as compared to bulbs. Larval kill after 24h was 88.00 and 
20.67% at 5 and 1% concentrations respectively. The distilled oil fraction was 
highly toxic against larvae at 8-ppm concentration. Dry garlic powder at 5% 
concentration also killed 100% larvae after 72 h. 
Abid and Maqbool (1991) studied the bare root dip treatment in the 
extracts of oil cake of castor on root-knot infection caused by Meloidogyne 
javanica on tomato cv Rutgers and egg plant (brinjal) cv. Round purple. The 
damaging effects of the nematode were masked by bare root dip treatments as 
shown by improved plant growth in both the test plants. 
Mojumder and Mishra (1992) reported that seeds of Vigna radiata cv 
PS-16 were soaked in aqueous extract of Azadirachta indica kernels and seed coat 
for 24h in a pot trial. Germination was not much affected upto the 6 h exposure 
with any extract. At 12 and 24 h exposure there was a considerable reduction in 
germination particularly at the higher concentrations. The numbers of 
Meloidogyne incognita penetrating in roots declined with increasing concenfration 
and soaking time. The best nematicidal treatment is recommended at 6 h in 
standard (S) concentration followed by S/2 and S/4 and 3h in S and S/2 
concentrations. 
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Ghosh and Sukul (1992) found that the steam distillate of Xanthium 
strumarium leaves showed nematicidal activity against Meloidogyne incognita in 
vitro and in vivo tests. Oleic acid and 3,4-dihydroxycinnamic acid, present in the 
leaves also showed a nematicidal effect. In in vitro tests the steam distillate at 
20mg/ml killed 93% of nematodes in 2h. In in vivo tests where the distillate was 
applied to tomato plants infested with Meloidogyne incognita using soil drench or 
foliar spray, both methods of application were equally effective. Oleic acid and 
3,4-dihydroxycinnamic acids showed more effect with soil drench and foliar spray 
respectively. No phytotoxicity was observed below 4mg/ml. 
Goswami (1992) reported that Algan a commercial product of the 
water extract of Ascophyllum nodosum was tested for the control of Meloidogyne 
incognita infesting aubergines in vitro and in pot trials. Both tests showed a 
significant reduction in Meloidogyne incognita populations in treated plants with 
an increase in plant growth characters. 
Mojumder and Mishra (1992) applied the powdered Azadirachta 
indica seed coat to soil infested with Meloidogyne incognita or given as seed 
treatments to chickpeas in pot trails. Soil and seed treatments were given 
separately or in combination. All treatments significantly reduced the number of 
root galls, with combined soil and seed treatments, having the greatest reduction. 
Sasanelli (1992) studied that aqueous extracts from leaves of Rata 
graveolens had a high nematicidal effect against Xiphinema index, in vitro. The 
LD-50 value, obtained by probit analysis, ranged between 83.14% and 1.79% of a 
standard solution. Nematode mortality increased with the increase of the leaf 
extract concentration and the exposure time. There was a high negative correlation 
between the logl 0 of these two parameters. 
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Awan et al. (1992) reported that the effect of leaf extracts of 
Azadirachta indica, Calotropis procera, Nerium indicum (Nerium oleander) and 
Datura alba (Datura metet) in larval mortality of Tylenchulus semipenetrans was 
investigated. Azadirachta indica gave maximum larval mortality followed by 
Datura metel, Nerium oleander and Calotropis procera. Larval mortality 
increased with increase in exposure time and concentration of extract. Citrus plant 
growth variables were also enhanced significantly by leaf extracts when applied in 
vitro. 
Wani (1992) examined that seeds of okra were soaked in leaf extracts 
of Azadiracta indica for 0, 2, 4, 6, 8, 12, or 24 hr and seedlings were inoculated 
with 5000 Meloidogyne incognita juveniles. All seed soakings controlled 
nematodes, the control increasing with increasing duration of soaking. 
Haider (1993) reported that the effect of plant extracts and 
incorporation of leaf, stem, fruit and root of Anagallis arvensis, Clerodendrum 
infortunatum and Cuscuta reflexa on nematodes increased with increase in 
exposure period and concentration of extracts with leaf extracts of Anagallis 
arvensis being most toxic followed by stem extracts of Cuscuta reflexa and leaf 
extracts of Clerodendrum infortunatum. Incorporation of plant parts in soil 
significantly suppressed gall number and root-knot index caused by Meloidogyne 
incognita and increased growth characters of tomatoes, greatest reduction in 
nematode damage occurring with Anagallis arvensis. 
Gupta and Sharma (1993) studied that allicin has been isolated from 
Allium sativum and tested against Meloidogyne incognita infesting tomato. Allicin 
resulted in 11-75 eggs hatched at 5.0-0.5 ppm. as compared with 146 hatched at 0 
ppm. after 120h. A juvenile kill of 87-100% at 2.5-5.0 ppm. in allicin was 
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recorded within 72 h. Concentrations of 200 and 100 ppm. allicin as bare root dips 
for 30 min killed 83% and 87% of tomato seedling respectively. Penetration of 
tomato roots by juveniles was 13%, 14% and 18% in seedling, which had been 
dipped in allicin at 200, 100 and 25 ppm for 5 min, respectively, compared with 
36% in untreated seedlings. Allicin at 25ppm for 5min as root dip treatment for 
tomato seedlings is effective against Meloidogyne incognita. 
Gupta and Sharma (1993) found that three Allium species (garlic, 
onion and zimmu) were tested against 4 nematodes for their nematicidal and 
ovicidal action. Complete kill of Meloidogyne incognita and Tylenchulus 
semipenetrans larvae was recorded with all the plant extracts at 5% concentration. 
Garlic extracts proved more toxic to Aphelenchoides compositicola and 
Helicotylenchus dihystera than other treatments used. Egg hatch of Meloidogyne 
incognita was adversely affected by all the treatments when egg masses were 
dipped in the plant extracts and nematicide (fenamiphos) for 3 days. Hatching was 
stimulated when the egg masses were transferred to distilled water. After 12 days, 
garlic and onion though less toxic to nematicides resulted into low hatching as 
compared to Zimmu and control. 
Mojumder and Mishra (1993) reported that aqueous extracts of 
Azadirachta indica cake, seed kernel and seed coat were applied as a single full 
dose or split doses to soil naturally infested with Meloidogyne incognita in a pot 
experiment. Chickpea seeds were then sown in the pots. All treatments 
significantly reduced the number of root galls. Azadirachta indica seed kernels 
applied at the full dose being most effective. 
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Mojumder and Mishra (1993) reported that Vigna radiata seeds were 
soaked in aqueous extracts oi Azadirachta indica seed kernels and seed coats at 
100, 50, and 25%. All extracts reduced the number of root-knot galls in plants and 
the h of Meloidogyne incognita in the soil. Significant effects were obtained with 
the 100 and 50% concentrations for 3 h soaking or the 50 and 25% concentrations 
for 6 h soaking. 
Rangaswamy and Reddy (1993) reported that the effect of leaf extracts 
of Tagetes patula and Indian mustard at 1:5, 1:10 and 1:20 dilutions on the 
development of Meloidogyne incognita and growth of tomato was investigated in 
green house trials. Maximum shoot height, shoot weight and root weight occurred 
with Tagetes patula, mustard had no effect on plant growth characters. The leaf 
extracts of both plants significantly reduced root galling and egg mass production. 
Nidiry et al. (1993) tested the methanol extract of defatted seeds of 
Gloriosa superba showed in vitro nematicidal activity against Meloidogyne 
incognita and one of the active principles has been identified as colchicines. 
Philip et a/. (1993) reported that Meloidogyne incognita occurs widely 
in the irrigated mulberry Moms gardens of South India. Leaf extracts of Carica 
papaya. Euphorbia synadenium, Calotropis gigantea and Sesamum indicum at 
S/10 concentration completely suppressed the larval hatching of the nematode in 
petri dishes. Carica papaya and Euphorbia synadenium at S/IO concentration at 
48 h exposure gave 100 and 96% larval mortality respectively. Leaves of all these 
plants can be used as green mulch in mulberry gardens to reduce the incidence of 
root-knot disease. 
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Sasanelli and D'Addabbo (1993) used the extracts from Tagetes erecta 
and Cineraria maritima and Senecio bicolar showed good nematicidal activity 
against Meloidogyne arenaria, Meloidogyne hapla and Meloidogyne javanica but 
not on Meloidogyne incognita. Rata graveolens had a greater nematicidal effect 
on all species tested, and in particular the leaf extract was more efficient than 
fenamiphos. Root leachates showed no nematicidal activity. 
Goswami (1993) reported that cowpeas were grown in soil in pot trials 
amended or unamended with Azadirachta indica cake. Pots were then inoculated 
with Meloidogyne incognita. Nematode populations were lower in soil amended 
with Azadirachta indica cake than in oven dried and autoclaved soils. This was 
attributed to the greater nematicidal activity on soil mycoflora. 
Kurundkar et al. (1993) used the okra seedlings inoculated with 
safflower oilseed cakes or leaf extracts ofOcimum americanum, Anona squamosa, 
Butea monosperma or Pongamia pinnata, stem powder of Acarus calamus or fruit 
powder of Embelia ribes. All treatments significantly reduced nematode numbers 
with the greatest reduction occurring with sunflower oilseed cake, and leaf 
extracts of Ocimum americanum and Anona squamosa. 
Nogueira et a/.(1994) used the cold crude extracts prepared from the 
leaves and stems of Mucuna aterrima and carried as powder in aqueous 
suspensions on to eggs of Meloidogyne incognita race 3, were detrimental to egg 
hatching. 
Sellami and Mouffarrah (1994) reported that aqueous extracts of leaves 
of Ricinus communis. Datura stramonium, Crotolaria saharae, Melia azedarach 
and Calendula officinalis and leaf and root extracts of Tagetes minuta, Tagetes 
erecta and Tagetes patula were tested against Meloidogyne incognita. The percent 
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inhibition of juvenile hatching varied between 21.11% for Calendula officinalis to 
56.67% for Ricinus communis, with Ricinus communis extracts there was 95% 
larval mortality with 48h exposure. 
Mukhtar et a/. (1994) used leaf extracts of Azadirachta indica, Melia 
azedarach. Datura alba. Datura metal and Ricinus communis to tomato plants 
inoculated with Meloidogyne incognita in a pot trial. All extracts except Ricinus 
communis enhanced plant growth and reduced disease severity with Azadirachta 
indica extracts being most effective. 
Mukhtar et al. (1994) found that the addition of organic soil 
amendments proved effective in controlling Meloidogyne incognita in tomato 
plants, in pot experiments. Castor {Ricinus communis) oil cake at 25g/kg of soil 
amended before sowing gave better results than neem leaf (Azadirachta indica) 
cake and sawdust at the same dosage where as a combination of these 
amendments gave maximum control of nematodes. 
Nidiry et oZ(1994) found that among the various solvent extracts of the 
bulbs and seeds of onion assayed for in vitro nematicidal activity against 
Meloidogyne incognita, hot methanol extract of defatted seeds exhibited 
significant acitivity. The active extract contained a compound, which fluorescent 
in ultra violet light; it coloured pink when sprayed with diazotized sulphanilic acid 
followed by sodium hydroxide on a TLC plate. Free amino acids viz.leucine 
(isoleucine), aspartic acid, methionine and threonine each exhibited nematicidal 
activity but to a much lesser extent than the extract itself 
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Chandravadana et al. (1994) found that serpentine (obtained from 
Catharanthus roseus) caused 10, 25, 40 and 100% mortality of Meloidogyne 
incognita with increasing concentration of extract (0.2, 0.35, 0.5 and 1.0% 
respectively) in laboratory experiments. 
Patel et al. (1994) reported that the effect of leaf powders of 
Clerodendrum inerme, Catharanthus roseus and Azolla pinnata at 25g/m^ row on 
control of Meloidogyne incognita and Meloidogyne javanica in Okra was 
investigated in micro plots. All plant products significantly reduced root-knot 
index 32.2, 30.8, 28.7 and 24.6% reduction occurring with Clerodendrum inerme, 
white and pink flowered Catharanthus roseus and Azolla pinnata respectively. 
Onifade and Egunjobi (1994) studied the efficiency of water hyacinth 
(Eichhomia crassipes) and water lettuce {Pistia stratiotes) in the control of 
Meloidogyne incognita on tomatoes was compared with thionazin in laboratory 
and green house trails in Nigeria. Water extracts of these aquatic weeds, each in 3 
concentrations of 1, 2 and 3 kg fresh leaves/ 2 liters of water were directly 
nematotoxic after 24 h exposure and toxicity increased with decreased extract 
dilution. Blended water hyacinth was superior to the boiled extract, where as the 
reverse was true for water lettuce. Thionazin treatment where neither egg hatching 
nor larval survival occurred did not differ from blended water hyacinth at 3kg/L 
extract. Pathological symptoms were pronounced in the untreated control plants 
and those receiving 1 and 2 kg/2 liters blended water lettuce, proved virtually as 
effective as thionazin application reducing soil and root populations of 
Meloidogyne incognita, galling index in pot cultures and crop damage. 
Improvements in tomato growth and yield in water hyacinth and water lettuce 
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amended soil were associated with nematode population suppression as well as 
the probable fertilizing of water hyacinth. 
Thakur and Darekar (1995) reported that the studies conducted on the 
decomposition of 4 non edible oilseeds cakes during the year 1991, indicated that 
the leachates obtained from decomposed neem oil cake had a promising effect on 
mortality of Meloidogyne /«cog«/to juveniles at 3% w/w dose until the end of the 
third week in which it was maximum. 
Thakur and Darekar (1995) found that the effectiveness of four non-
edible oilseed cakes viz. neem, karanj, castor and mustard was tested against 
Meloidogyne incognita infesting brinjal (aubergine). The resuks indicated that 
neem cake at 35g/plant and karanj cake at 44g/plant were most effective in 
controlling Meloidogyne incognita both under pot culture and field conditions. 
These oil seed cakes had recorded reduced root galling, egg/egg masses, root-knot 
index and increased shoot and root length as well as dry shoot and root weight and 
yield of aubergine. 
Swamy et al. (1995) reported that six trap/ antagonistic crops viz. 
castor, cowpea, marigold, mustard, sesamum and sunhemp were evaluated for the 
management of Meloidogyne incognita in tomato nursery. All the crops (except 
cowpea) were effective in suppressing the nematode population in soil and 
favoured the germination of tomato seeds and production of healthy transplants. 
However nursery beds previously planted with marigold gave maximum reduction 
in root-knot nematode population in soil, which also increased the germination of 
seeds and production of more healthy tomato seedling. Possible explanation for 
the effectiveness of marigold in the management of root-knot nematodes has been 
discussed. 
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Suresh Prasad et al{\995) reported that experiments were conducted to 
assess the effects of 25-100% aqueous extracts of fresh leaves of Parthenium 
hysterophorus, Calotropis gigantea and Jatropa curcas on Meloidogyne incognita 
exposed for 24-72 h. Results indicated that all concentrations of Calotropis 
gigantea inhibited hatching and gave 100% larval mortality at all exposure times, 
except for the 25% concentration at 24 h. Parthenium hysterophorus and Jatropa 
curcas gave 100% mortality and inhibited hatching at 75-100% concentrations at 
all exposure times, but only achieved this at the longer exposure times for lower 
concentrations. Nematode failed to penetrate and develop (assessed by gall 
formation and egg mass production) in Chilli, treated with 50-100% Calotropis 
gigantea extract and development was poor at 25% and also inhibited by 75-100% 
Parthenium hysterophorus and Jatropa curcas extracts. 
Ali et a/. (1995) reported that garlic and Tagetes erecta were planted 
each either alone or combined with infested tomato plants. Root galling of 
Meloidogyne incognita on tomato roots, numbers of egg/plant and J2 in soil were 
significantly decreased in the single than in the combined plantings. Tagetes 
erecta was generally more effective than garlic and Vydate oxamyl. Residues of 
these 2 plants significantly decreased root galling oiMeloidogyne incognita and J2 
population in soil in the single than in combined plantings. Garlic and in particular 
Tagetes erecta residues were effective in improving shoot growth of the infected 
tomato by 11.6-16.0% respectively. However, this improvement was not achieved 
due to the intercropping treatment. Oxamyle was the best treatment to improve 
plant growth. Garlic was recommended as the overall best treatment. 
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Ramakrishanan et al. (1995) found that the effects of leaf extracts of 
Parthenium hysterophorus, Calotropis procera, Catharanthus roseus, 
Azadirachta indica. Solatium elaeagnifolium and Melia azedarach were treated on 
Meloidogyne incognita in petri dish experiments. Azadirachta indica followed by 
Melia azedarach, were the most effective in reducing nematode numbers. 
Abid et a/. (1995) reported that soil amended with neem cake, cotton 
cake, Datura fastuosa and Calotropis procera at 0.1, 0.5 and 1% w/w reduced 
infection of Meloidogyne incognita on mungbean (Vigna radiata) with no 
significant differences at different dosages. Bradyrhizohium sp., the root nodule 
bacterium also effectively reduced gall formation. Calotropis at 1% showed 
greater reduction in root-knot index. Musteird cake at low dosages (at 0.1 and 
0.5% w/w) effectively reduced the gall formation but was phytotoxic at 1%. 
Organic amendments significantly increased plant height but reduced root 
nodulation. 
Abd-Elgawad and Omer (1995) reported that the essential oils of four 
medicinal plants belonging to Leimiaceae were explored for phytonematode 
control. The four oils inhibited nematode mortality but Mentha spicata was 
generally more effective in reducing the numbers of active nematodes followed by 
Thymus bulgaris, Majorana hortensis, Origanum majorana and Mentha 
longifolia. The main corresponding compound of each oil determined by GLC 
analysis, was carvone (58.14%), P-cymene (40.5), terpinen-4-ol (41.6%) and 
carvone (70.36%). Soil stages of Rotylenchulus reniformis were more affected by 
the oil than those of Criconemella spp. and Hoplolaimus spp. When transferred to 
water the total nematodes that regained their activeness ranged from 12% for 
Thymus vulgaris to 60% ^ r Mentha longifolia. The 40.1% oil solutions inhibited 
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more than 80% of Meloidogyne incognita juvenile hatching compared to about 
3.5% at the control. The content of oxygenated compounds in these oils ranged 
from 45.79% to 96.5% and may be partially responsible for the nematicidal 
effects. 
Jatala et fli/.(1995) used thirteen plants of the Amazon basin known to 
the local Indian population as being potently antihelminthic, as well as having 
other medicinal qualities, were tested for their nematicidal activities. Aqueous and 
organic solvent extracts of fresh and freeze-dried leaves, stems, fioiit, and roots of 
these plants were obtained and tested for their actions against Meloidogyne 
/wcogn/fo juveniles. Most of the extracts of various plant parts had a nematostatic 
effect on the juveniles. Movement of the juveniles ceased after 12 h and they 
appeared dead within 24 h of exposure and remained the same for 72 h (duration 
of the experiment). However, in most cases the juveniles resumed activity when 
resuspended in distilled water for 24 h. Some extracts were toxic to nematodes. 
Rakesh Gupta and Sharma (1995) studied aqueous extracts oi Allium 
sativum (0.5, 1 and 5%) were screened for nematicidal activity against the 
juveniles oi Meloidogyne incognita. In water high mortality (88%) was recorded 
after nematodes were exposed to the 5% extract for 24h; 100% mortality was 
observed after 72h. In soil, 100% mortality was observed after exposure to the 5% 
extract for 48 h. the 0.5 and 1% solutions were more active in the soil than in 
water. 
Polthanee and Yamazaki (1996) reported that a green house 
experiment was conducted to study the effect of marigold on rice in northeastern 
Thailand. Marigold treatment (grown and incorporated into soil before planting 
rice) suppressed nematode root galling and increased rice grain yield by 46% over 
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the untreated check. The increase in yield might be attributed to a reduction of 
nematode densities in soil by marigold. In addition, marigold plant material may 
serve as organic manure and provide nutrients for rice growth. 
Hiransalee and Sirithom (1996) tested the efficiency of crude extracts 
of 9 edible crops for controlling Meloidogyne incognita was evaluated under 
laboratory and green house conditions. Plant extracts were applied to the soil of 
potted 5 days old cowpea seedling at 5 days after inoculation with 3000 nematode 
eggs. One month after treatment, extracts of all plant species, Ocimum sanctum, 
Ocimum canum, Ocimum basillicum, Mentha cordifolia, Cymbopogon citrates, 
Cymbopogon nardus, Alpinia galanga. Zingiber officinale and Capsicum annum 
var. acuminatum could not reduce the root galling of cowpea. However, less root 
galling was noted in Ocimum canum. Capsicum annum and Cymbopogon citrates 
treated pots. Extracts of Ocimum canum and Capsicum annum reduced root 
infection. Slight decrease in root infection was also observed in treatments with 
Ocimum basilicum, Alpinia galanga, Zingiber officinale, Cymbopogon citrates 
and Mentha cordifolia extracts. Cymbopogon citrates extracts reduced egg 
hatching by about 79.2-98.1% 
Sharma (1996) used leaf extracts of Urtica dioica, Ficus dioica. 
Cannabis sativa, Ricinus communis. Datura Stramonium and Lantana camara at 
2, 4 and 6% were tested for their nematicidal action against Meloidogyne 
incognita under in vitro conditions. The water phase experiment showed that a 
knock down/stunning effect (within Ih exposure) was prevalent over mortality in 
all the treatments. Within 96 h of exposure, except for Datura stramonium and 
Cannabis sativa, there was complete (100%) revival of the nematode population 
at the 2% dose of all the treatments. Datura stramonium was the most effective 
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followed by Cannabis sativa and Ficus diocia in causing a knock down 
effect/mortality. The soil phase experiment also showed the superiority of Datura 
stramonium and Cannabis sativa in reducing the root gall index. 
Chandravadana et a/. (1996) studied twenty-one extracts obtained from 
12 plants were screened for nematicidal activity against Meloidogyne incognita. 
The menthol extracts of Catharanthus roseus roots and defatted onion seeds, and 
the essential oil of Pelargonium graveolens showed significantly high activity. 
The methanol extracts of Gloriosa superba seeds also showed moderate activity. 
The chemical nature of the active fractions and their possible use in agriculture are 
discussed. 
Hussaini et al. (1996) reported that the effect of water soluble leaf 
extracts (2g leaves in 5ml water used as stock solution for 1:2-1:8 dilutions) of 
Adhatoda vasica, Ageratum conyzoides, Argemone mexicana, Calotropis procera, 
Catharanthus roseus. Eucalyptus globules, Euphorbia pilulifera, Leucas aspera, 
Ocimum americanum, Synedrella nodiflora and Tagetes erecta on J2 and egg 
masses of Meloidogyne incognita, Meloidogyne javanica and Meloidogyne 
arenaria was studied. Tagetes erecta and Eucalyptus globules at all dilutions were 
very effective in inhibiting egg hatch of the 3 species. Argemone maxicane and 
Ocimum americanum were effective aginst Meloidogyne javanica and 
Meloidogyne arenaria and Ageratum conyzoides, Leucas aspera, Synedrella 
nodiflora and Catharanthus roseus were effective against Meloidogyne arenaria 
egg masses. Total larval mortality of all species was observed in Euphorbia 
pilulifera extract without any signs of revival on transfer to fresh water for 48 h. 
Adhatoda vasica and Tagetes erecta were effective against Meloidogyne javanica 
at 1:2 and 1:4 dilution; and Calotropis procera and Catharenthus roseus against 
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Meloidogyne incognita and Meloidogyne arenaria larvae respectively at 1:2 
dilution. 
Ramakrishnan and Mohandas (1996) reported that all the extracts of 
Cassava cultivars (M4, HI65, and H97) tested, showed high nematicidal action 
against Meloidogyne incognita in vitro. Rind extract was found to be the most 
effective plant part tested and H97 was most effective cultivar. As the 
concentration of extracts and exposure time increased, mortality rate also 
increased. 
Nahar et al. (1996) an investigation was carried out in 3 consecutive 
year to test the effectiveness of Tagetes sp., poultry manure, pigeon manure, 
poultry + pigeon manure and mustard oil cake for the management of 
Meloidogyne incognita on tomato. Amendment of soil with all the organic 
amendments caused reduction of root-knot severity and improved growth of 
tomato plants. Mixed application of poultry and pigeon manures gave the best 
results followed by poultry manure, mustard oil cake, pigeon manure and Tagetes 
sp. 
Al-Sayed et al. (1996) found that three different concentrations of 
aqueous extracts of 12 medicinal plants were evaluated for their toxicity to 
juveniles of Meloidogyne incognita. All the extracts had a nematicidal effect 
against the nematode, which increased by increasing the concentration level and 
exposure time. Although a mortality rate of 75.3-100% was obtained with most of 
the extracts, the S/4 concentration of Hyescyamus muticus and Ocimum basilicum 
had no effect on nematode mortality. 
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Tabil and Walia (1996) reported that an infectivity of h of 
Meloidogyne incognita exposed to S (40%w/v) and S/2 concentrations of shoot 
extracts of Chenopodium album and Chenopodium murale was reduced 
considerably on tomato roots. Reduction in the number of galls occurred in plants 
inoculated with J2 exposed for another 24h in these two concentrations. Prolong 
exposure of J2 for another 24h further decreased the number of galls. Soil 
amendment with powdered shoot of Chenopodium album delayed the invasion of 
J2 on tomato roots. Further development upto adult female was not affected by the 
treatment. However, h of the next generation were recorded in the amendment 
soil by the 60th day following inoculation, where as in the unamended soil these 
were observed after 45 days only. 
Walker and Melin (1996) studied that six peppermint {Mentha 
piperita) and 6 spearmint {Mentha spicata) PI accessions were inoculated with 
Meloidogyne incognita race 3 and Meloidogyne arenaria race 2 under green house 
conditions. No galls formed on roots of any of the plants inoculated with 1800 
egg/pot. Fewer than two galls per root system formed on three PI accession 
developed galls inoculated with Meloidogyne arenaria. Where as none of the 
spearmint accession was susceptible to this species. Plant dry weights generally 
were unaffected by infection with root knot-nematodes at these densities. Growing 
peppermint and spearmint accessions for 8 or 12 weeks in Meloidogyne arenaria 
infested soil before tomato resulted in 90% reduction of root galls at 50 and 250 
mg oil/kg soil. Geraniol, eugenol, linalool and peppermint oils reduced the 
number of galls caused by Meloidogyne arenaria but decrease in galling caused 
by Meloidogyne incognita was not significant. Geraniol, linalool and peppermint 
oil at 1000 and 1500mg were phytotoxic to tomato. 
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Haseeb and Butool (1996) studied the efifect of standard extracts of 
roots and shoots of 7 species of the family Solanaceae on the mortality and larval 
hatching of Meloidogyne incognita were determined in laboratory experiments. In 
general, 'S' concentration of water extracts of shoots of all the test plants 
exhibited 100% mortality of the nematode with less effect of root extracts. Larval 
hatching and nematode mortality were strongly influenced by the concentration of 
extract, plant species and the duration of exposure. 
Abd-Aziz et al. (1996) reported that coarsely powdered, dry jojoba 
(Simmondsia chinensis) leaves were extracted in a Soxhlet apparatus with either 
distilled water or 95% ethanol at 60 day C for 18 h continuously. The crude 
extract was evaluated for antimicrobial and antinematodal properties by means of 
in vitro tests and electron microscopy. An in vitro experiment was also conducted 
to test the nematicidal effects of the leaf extract on Meloidogyne incognita larvae. 
In vivo experiment was conducted on 4-week-old tomato seedling inoculated with 
200 Meloidogyne incognita larvae. The seedlings were treated with leaf extracts at 
0 (control), 10, 20, and 30% concentrations. The number and size of galls on the 
roots were evaluated to determine effectiveness of the extracts. Tliere was a 
significant reduction in number and size of galls in treated seedling compared with 
control, but there were no significant difference between the treatment 
concentrations. 
Onifade and Fawole (1996) studied the efficacy of extracts of some 
selected plants for the control of Meloidogyne incognita and on the growth and 
yield of Brown cowpea, was evaluated both in vitro and under green house 
conditions. All extracts inhibited nematode hatching and larval survival with 
percentage inhibition varying from one extract to another. Extracts from 
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Anarcardium occidental and Gmelina arhorea, were respectively the most and the 
least nematicidal. Blended extracts with the exception of Gmelina extracts were 
more effective than the boiled ones. The extracts were not phytotoxic to cowpea 
rather they induced increase growth vigour and yield by suppressing the 
populations of Meloidogyne incognita both in the soil as well as in infected 
cowpea roots. As in in vitro tests the highest and the lowest reductions in 
nematode numbers were associated with cashew and Gmelina extracts 
respectively in the green house. Compared to the inoculated control the extracts 
caused marked reduction in the number of nodules in treated plants. 
Tabil and Walia reported that Chenopodium album and Chenopodium 
murale were studied for their nematicidal potential against concentration (S) of 
aqueous extracts of shoot of both the species as compared to control (sterile 
distilled water). The inhibition of hatching decrease with increase in dilution. The 
juveniles exposed to S or 0.55 concentration of shoot extract of Chenopodium 
album for 24 h showed 100% mortality, which was irreversible in water. Similar 
results were obtained with Chenopodium murale extract after 72 h of exposure. 
However, 40-80% juveniles exposed to Chenopodium murale extract could 
recover upon transfer to water. Chenopodium album immobilized the juveniles 
more (55%)as compared to Chenopodium murale (48.6%). The root extracts were 
not as effective as shoot extracts in immobilizing the juveniles. 
D'Addabbo and Sasanelli studied the nematicidal effect of 0.5, 1,2 and 
5% w/w exhausted olive pomace soil amendment after 2, 4 and 8 weeks of 
decomposition in the soil, was tested on Meloidogyne incognita in vitro and in the 
glass house. Juvenile emergence was reduced by 30% in leachates from soil 
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amended with 5% olive pomace, with no difference among various degradation 
periods. Reproduction of Meloidogyne incognita is highest in pomace rate. 
Gowda and Gowda (1997) reported that in vitro studies were 
conducted for testing nematicidal properties of neem {Azadirachta indica), honge 
{Pongamia glabra, Pongamia pinnatae) and castor {Ricinus communis) oil cakes 
against Meloidogyne incognita. The study revealed that all the oil cake extracts 
killed the larvae significantly at different periods of incubation and dilutions. The 
neem cake extract was found more effective in killing Meloidogyne incognita h 
followed by the honge and castor cake extracts. 
Haque et al. (1997) studied the soil amendment with Calotropis 
procera leaves at 0.5 and 1.0% w/w significantly reduced the infection of 
Meloidogyne incognita on mung bean (Vigna radiata). Calotropis procera used at 
2% (w/w) was phytotoxic. Combined used of Paecilomyces lilacinus, Verticillium 
chlamydosporium and Bradyrhizobium sp. reduced nematode gall formation with 
a significant increase in plant height. Calotropis leaf powder at low dosage (0.5%) 
increased root nodulation. 
Verma et a/. (1997) reported that application of decomposed composts 
of neem Azadirachta indica, subabul, mustard and water hyacinth, Eichhomia 
crassipes at 25g/ha to nematode damage. However carbofuran at 2.0 kg a.i/ha was 
more effective then the composts. 
Rakesh (1997) studied organic soil application in the form of neem 
{Azadirachta indica) oil, seed cake and dried leaf powder in combination with 
Adhatoda vasica, Mentha arvensis or Murraya koenigii extracts caused a 
significant reduction in the population of Meloidogyne incognita on Hyoscyamus 
niger in pot experiments. The most effective application for reducing nematode 
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population and increasing plant growth was neem cake in conjunction with 
Murraya koenigii. This was followed by neem cake and Adhatoda vasica and 
neem cake and Mentha arvensis combinations. These different treatments also 
inhibited root galling where as higher doses of neem cake alone showed some 
phytotoxic effect on the growth of the host plant. 
Alagumalaj et a/, (1997) used water extracts of 25g, 50g and lOOg 
leaves of Origanum vulgare and tested against Meloidogyne incognita around 
chickpeas. The inverse relationship of extracts of Origanum vulgare with the 
population dynamics of Meloidogyne incognita was noticeable. 
Deka and Phukan (1997) reported that Castor bean, mustard, neem oil 
cakes each at 125 g per furrow and 15g per spot application were found to be 
effective for the management of Meloidogyne incognita on tomato and increasing 
the plant growth. Spot application of castor and mustard cakes was found superior 
over the furrow application in respect to plant height and yield of tomato. 
Rao et aL (1997) studied the combination of the use of 5 or 10% 
aqueous extract of neem cake {Azadirachta indica) for seed treatment and soil 
drenching under field conditions was found as effective as an application of 
carbofiiran at 2kg a.i/ha or neem cake at 2 tonne/ha for the management of 
Meloidogyne incognita on okra. 
Poomima and Vadivelu (1997) reported that higher concentrations of 
organic oil of karanj {Pongamia pinnatd), neem {Azadirachta indica), mahua 
{Madhuca longifolia) and castor (Ricinus communis) proved effective in 
preventing larval penetration and gall production in the roots of tomato infected 
by Meloidogyne incognita. Cakes of these plants also gave significant reduction in 
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nematode gall numbers. Treatment with oil was effective than soil treatment with 
cakes in controlling root-knot nematode infection. 
Cham and Trivedi (1997) used leaf powders of locally available plants 
as organic amendments at 1, 2 and 4g doses, 15 days prior to sowing of chickpea. 
Ten days old seedlings were inoculated with 1000 freshly hatched nematode 
juveniles and examined after 60 days. The average root and shoot length, dry and 
fresh weight tended to increase in amended soil. Soil amended with Calotropis 
procera showed the highest increase followed by Azadirachta indica, Lawsonia 
inermis, Ocimum santum and Parthenium hysterophorus. These amendments 
showed a marked decline in number of root galls, eggs per egg mass and final 
nematode populations indicating a reduction in severity of disease. The greatest 
decline was observed in Calotropis procera and least was observed in Jatropa 
curcas and Eichhomia crassipes. 
D'Addabbo et a/. (1997) studied that when ground olive leaves, fresh 
and exhausted pomace, raw sewage and a commercial olive based product (Eufert) 
were incorporated at the rate of 1, 2, 4 and 8% w/w into a sandy soil naturally 
infested with Meloidogyne incognita (32 eggs and juveniles/g soil) in clay pots 
and planted with 6 week old seedlings of tomato cv. Rutgers. Ground olive leaves 
and fresh and exhausted olive pomace reduced significantly gall index and 
nematode reproduction but were highly phytotoxic. Raw sewage enhanced plant 
growth and Eufert produced moderate effect on the root gall index. 
Suresh et al. (1997) reported that the experiments were conducted to 
assess the effects of 25-100% aqueous extracts of fresh leaves of Parthenium 
hysterophorus, Calotropis gigantea and Jatropha curcas on Meloidogyne 
incognita exposed for 24-72 h. Results indicated that all concentration of 
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Calotropis gigantea inhibited hatching and gave 100% larval mortality at all 
exposure times, expect for the 25% concentration at 24 h. Parthenium 
hysterophorus and Jatropa curcas gave 100% mortality and inhibited hatching at 
75-100% concentrations at all exposure times but only achieved this at the longer 
exposure times for lower concentrations. Nematodes failed to penetrate and 
develop (assessed by gall formation and egg mass production) in chilli 
{Capsicum) plants treated with 50-100%. Calotropis gigantea extracts and 
development was poor at 25%. Development was also inhibited by 75-100% 
Parthenium hysterophorus and Jatropha curcas extracts. 
Mishra and Pramila (1997) studied in pot experiments the application 
of sawdust and oil cakes of mustard, Azadirachta indica, Linum usitatissimum, 
Madhuca longifolia and Ricinus communis increased growth of soyabean and 
reduced nematode damage. 
Ramakrishnan et a/. (1997) reported that in green house tests maximum 
shoot length, fresh and dry shoot weight, root length, fresh and dry root weight 
and pod yield of okra cv. Pusa sawani, were recorded with the additon of neem 
{Azadirachta indica) cake at 13.5 g/pot, followed by mustard cake at 13.5g/pot. 
Maximum reduction in number oi Meloidogyne incognita females, number of egg 
per egg mass and soil nematode population were also recorded in soil amended 
with neem. 
Siddiqui and Alam et al. (1997) studied using chopped leaves, the 
greatest reduction in root-knot index was achieved with Aloe barbadensis 
followed by Mudhuca indica, Muchuca longifolia and Rue Ilia tuberosa with 
chopped flowers. The greatest reduction was seen with Ruellia tuberosa followed 
by Amaranthus spinosus and Zinnia elegans. 
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Ramakrishnan et al. (1997) reported that a study under glass house 
conditions showed that Melia azedarach (80g/pot) recorded maximum shoot 
length; fresh shoot weight and pod yield of okra, infected with Meloidogym 
incognita. The highest reduction in root-knot index and nematode population 
resulted with maximum dry shoot weight. 
Poomima and Vadivelu (1997) used higher concentrations of organic 
oils of karanj (Pongamia pinnatd), neem (Azadirachta indicd), mahua (Madhuca 
longifolid) and castor (Ricinus communis) proved effective in preventing larval 
penetration and gall production in the roots of tomato infected by Meloidogyne 
incognita. Cakes of these plants also gave significant reduction in nematode gall 
numbers. Treatment with oil was relatively more effective than soil treatment with 
cakes in controlling root-knot nematode infection. 
Cham and Trivedi (1997) used the leaf powders of locally available 
plants as organic amendments at Ig, 2g, and 4g doses, 15 days prior to sowing of 
chickpea. Ten-day-old seedlings were inoculated with 1000 freshly hatched 
nematode juveniles and examined after 60 days. The average root and shoot 
length, dry and fresh weight tended to increase in amended soil. Soil amended 
with Calotropis procera showed the highest increase followed by Azadirachta 
indica, Lawsonia inermis, Ocimum sanctum and Parthenium hysterophorus. 
These amendments showed a marked decline in number of root galls, eggs per egg 
mass and final nematode populations indicating a reduction in severity of disease. 
The greatest decline was observed in Calotropis procera and the least was 
observed in Jatropha curcas and Eichhomia crassipes. 
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Addabbo and Sasanelli (1997) studied that organic amendments have 
been shown to exert a suppressive activity on populations of soil inhibiting plant 
parasitic nematodes. The mechanisms of action of the organic substances are 
discussed. The suppressive effect of exhausted olive residues, alone or as a 
component of a complex amendment, on Meloidogyne incognita on tomato and 
Heterodera carotae on carrot was investigated in 3 experiments in the green 
house. Residues of olive alone reduced the reproduction rate of Meloidogyne 
incognita at all the doses tested (5-50g/kg soil), with the maximum suppressive 
effect at the highest amendment rate. The suppressive action was expressed only 
after a 4-week degradation period of the residues in the soil. The residue based 
complex amendment suppressed multiplication of Meloidogyne incognita on 
tomato roots after a 4 week degradation period even at the lowest incorporation 
rate (15g/kg soil) with no significant difference between the doses tested (5-
60g/kg soil). The reproduction rate of Heterodera carotae was reduced only by 
high degradation periods (2, 4 and 8 weeks). The use of organic amendments in 
the control of plant parasitic nematodes is discussed. 
Mareggiani et al. (1997) reported an acetonic extracts of Acacia 
longifolia, Mentha sp. Ruta chalenpensis, Schinus molle, Urtica wens, Tagetes 
patula, Melia azedarach and Coriandrum sativum were tested against 
Meloidogyne incognita, comparing their effect with a nematicide and a control. 
While Mentha sp. and Schinus molle were not nematicidal, there were significant 
differences between the control and the 7 remaining extracts. The most effective 
were Melia azedarach (green fruits) Acacia longifolia and Tagetes patula. 
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Tabil and Walia (1997) reported that in green house trials, 
Chenopodium album and Chenopodium murale were used as dried shoot powders 
at 2-8 g/kg for amending nursery soil infested with or without Meloidogyne 
incognita. The germination of tomoto cv. HS-101 seed was not affected in 
amended nursery soil. There was a marked increase in fresh weight and seedlings 
length over the unamended control, which was directly related to the amount of 
organic matter added. A significant decrease in the number of nematode galls was 
also recorded on roots in amended soil. The effect was more at the higher doses. 
Nogueira et al (1997) used the plant extracts obtained from Mucuna 
deeringiana and Chenopodium ambrosioides showed nematicidal activity against 
Meloidogyne incognita. The ethanol/water extract showed the most activity in 
almost all cases. 
Khurma and Archana et a/. (1997) reported the seed extracts oi Acacia 
ebumea, Azadirachta indica. Cassia sp., Parkinsonia aculeate, Sesbania sesban 
and Poinciana regia, Delonix regia had the highest nematicidal potential against 
Meloidogyne incognita juveniles while maximum potential against Meloidogyne 
javanica was shown by Acacia ebumea, Casia sp., Melia azedarach, Sesbania 
sesban and Tribulus terrestris as indicated by strong activity in all concentration. 
Similarly, Calotropis procera and Sesbania sesban were the best in preventing 
egg hatch oi Meloidogyne incognita and Calotropis procera, Sesbania sesban and 
Chenopodium album were the most effective against hatch of Meloidogyne 
javanica eggs. Sesbania sesban was outstanding in killing juveniles and 
preventing hatching of both the species. 
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Khanna (1997) used finely crushed fresh leaves of some wild plants 
including Cannabis saliva, Ficus dioica, Melia azedarach, Azadirachta indica and 
Urtica dioica were mixed in potted soil having tomato transplants inoculated with 
Meloidogyne incognita. Though all the test plant species checked the nematode 
multiplication the plants treated with Ficus dioica and Urtica dioica were more 
vigorous as compared to those treated with Cannabis sativa. However plants with 
Azadirachta indica exhibited poor growth when compared with the uninoculated 
untreated control. 
Sosamana et al. (1998) reported that studies were conducted to 
evaluate the nematicidal properties of water extracts obtained from some 
commonly available plant leaves against 2"** stage juveniles of Meloidogyne 
incognita. Of the sixteen plants, tested 100% mortality was observed with 
Moringa pterygosperma, Moringa oleifera and Momordica charantia at 1:5 
dilution after 24 hours whereas with Leucas aspera 100% mortality was observed 
only after 48 hours. Hundred per cant mortality of juveniles was observed with 
Moringa oleifera after 72 hours at the 1:10 dilution. 
Reshmi and Vijayalakshmi (1998) studied the number of Meloidogyne 
incognita juveniles hatching and penetrating chickpea in petri dish experiments, 
was adversely affected by the neem seed kemal and seed coat treatments. Achook, 
Neemark and Nimbecidine neem formulations were also effective but to a lesser 
degree. 
Walker et al (1998) reported that twenty Sesame indicum and 4 Sesame 
radiatum accessions in the USDA plant introduction collection were evaluated for 
reaction to Meloidogyne incognita race 3 at two initial egg densities under green 
house conditions. All Sesame accessions produced considerably fewer root galls 
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than the tomato cv. Rutger. Gall numbers varied slightly among accessions at the 
higher infestations density with even less variation at lower density. Egg mass 
indices indicated little reproduction. Seventy percent of the accessions weighed 
less at the higher egg density than at the lower egg density. AH the Sesame 
accessions tested are resistant to Meloidogyne incognita and have the potential for 
use as rotational crops for suppressing this nematode. 
Naik et al. (1998) used the extracts of neem Azadirachta indica 
products had no adverse effect on the growth of tomato plants, but significantly 
decreased the nematode development and reproduction. In general maximum 
reproduction in galls, egg masses and egg production was recorded in 
reproduction. In general, maximum reduction in galls egg production was 
recorded in Nimbecidine treatmented plants compared with seed kemal and oil 
cake extracts. 
Bomali and Aparajita (1998) reported sawdust, poultry manure, 
mustard cake and neem cake, Azadirachta indica, each at 3 doses (0.5, 1.0 and 
1.5% w/w) were found to be effective for the management of Meloidogyne 
incognita on green gram (Vigna radiata) and black gram (Vigna mungo) under 
green house conditions. The highest dosage level was found to be the most 
effective. Poultry manure and neem cake were found to be most effective in 
reducing galls, egg masses and increasing yield of both green gram and black 
gram. 
Yen et ah (1998) used the Tagetes erecta, Tagetes patula and 
Gaillardia picta cultivars were highly resistant to Meloidogyne incognita. The 
effect of their aqueous and dry powder plant extracts on egg hatching and J2 
mortality of Meloidogyne incognita showed a reduction in nematode hatching rate 
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and J2 mortality. Intercropping of these antagonistic plants with tomatoes 
effectively controlled plant nematode diseases in the green house. 
Reshmi and Vijayalakshmi (1998) reported that the standard aqueous 
extracts of 5 neem {Azadirachta indica) based pesticidal formulations (neem seed 
kernel, neem seed coat, achook, neemark and nimbecidine) were investigated for 
their toxicity against h of Meloidogyne incognita. All the neem products were 
toxic with mortality being directly correlated with the concentration of the extracts 
and the period of exposure, neem seed kernel was the most effective at all 
concentrations and exposures, and achook was the most effective amongst the 
commercially available neem pesticides tested. 
Verma and Ali (1998) used the organic amendments (250g/m^ of 
oilseed cakes of Madhuca longifolia, neem {Azadirachta indica) and mustard and 
chopped leaves of Ricinus communis, Calotropis procera, Leucaena leucocephala 
or Melia azedarach (at 500, 1000 or 1500 g/m )^ were incorporated into soil 
infected with Meloidogyne incognita in Faizabad, India. Soil amendments 
increased sprout emergence of pointed gourd (Trichosanthes dioica) grown in the 
infected soil. Of the oil seed cakes investigated neem cake resulted in the highest 
sprouting and Mudhuca longifolia resulted in the lowest. Chopped leaves 
decreased infection by Meloidogyne incognita and increased sprouting. 
Youdssef and Ali (1998) studied that three species of blue green algae; 
Anabaena oryzae, Nostoc calcicola and Spirulina sp. were tested against 
Meloidogyne incognita infecting cowpea cv. Baladi. In single treatments Nostoc 
calcicola was superior than the other algae treatments in reducing the number of 
nematode galls and egg masses as compared to the untreated check. In combined 
treatments, the 3 algae together achieve the highest significant reduction in the 
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number of galls and egg masses. All the treatments significantly improved plant 
growth criteria as measured by fresh and dry weight of shoots and roots and length 
of shoots and increased the number of nodules. 
Verma and Ali (1998) reported that the pointed gourd {Trichosanthes 
dioica) when grown along with 7 marigold varieties, had the lowest gall formation 
and egg mass development of Meloidogyne incognita in roots in field trials 
conducted in Haliyapur, U.P., India, The highest toxic effect on gall formation 
was exhibited by marigold variety saffron spice and the lowest with Yellow Gate. 
The lowest reproduction factor (1.02) oi Meloidogyne incognita was observed 
with saffron spice and the maximum was found in var. FM-561 (1.31) and Yellow 
Gate (1.31). 
Mani and Al-Hinai (1998) used the aqueous extracts of leaf, root and 
rhizosphere soil of harmal, Rhazya stricta, were tested against Meloidogyne 
incognita and Pratylenchus jordanensis under controlled conditions. Leaf extract 
exhibited ovistatic effect at 12.5 and 25% and ovicidal effect at 50-100% 
concentrations against Meloidogyne incognita. Sixty two per cent reduction in egg 
hatch was recorded at 100% concentration of leaf extract. Leaf and root extracts 
exhibited higher rate of toxicity against second stage juveniles of Meloidogyne 
incognita and all stages of Pratylenchus jordanensis than soil extract. The rate of 
nematode mortality increased markedly with increased in concentration of leaf 
and root extracts from 50 to 100%. Application of chopped leaves of harmal at 
2.75 t/ha to an alfalfa field reduced the populations of Pratylenchus jordanensis in 
soil and roots. 
Kim-Hyeong Hwan et al (1998) reported the nematicidal potential of 
some plant extracts, was evaluated for the control of the northern root-knot 
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nematode, Meloidogyne hapla on tomatoes in pots. Extracts of Tagetes patula, 
Zoysia japonica, Rhus sylvestris, Rhus chinemis and Allium cepa were tested. 
Leaf or root extracts were prepared and applied undiluted or diluted to 2, 4, 8 or 
16 times with distilled water. Preplanting treatments of extracts were more 
effective than simultaneous or post planting treatments, and the number of egg 
masses varied with concentration of plant extract. Meloidogyne hapla was less 
infective when Tagets patula was applied 15 days before tomato planting. Leaf or 
root extracts, of Tagetes patula reduced damage by Meloidogyne hapla 
significantly in all treatments. Leaf extract was more effective than root extract 
the number of egg masses was 2.2 and 5.5 respectively for 5 days pre planting 
treatment of leaf or root extracts where as 129.4 egg masses were recorded for the 
control with Zoysia japonica the number of egg masses was 87.2 for the control, 
21 for the undiluted concentration of leaf extract and 28.4 for a 2 fold dilution. 
Leaf extracts of Rhus sylvestris, Rhus chinemis and Allium cepa were also very 
effective against Meloidogyne hapla. The number of egg masses following 5-day 
pre planting treatments of Rhus sylvestris, Rhus chinensis and Allium cepa were 
1.6, 1.6 and 6.2 respectively, while it was 193.6 for the control. 
Akhtar (1998) studied the various products prepared from neem 
{Azadirachta indica) such as leaf powder, sawdust and oilseed cjike and urea were 
tested for their activities against plant parasitic nematodes (Hoplolaimus indicus, 
Helicotylenchus indicus, Rotylenchulus reniformis and Meloidogyne incognita 
juveniles), a predatory free living nematode (Dorylaimus elongates), nematodes 
on the growth of chickpea {Cicer arietinum) in the field. Soil amendments with 
these materials resulted in a significant decrease of plant parasitic nematodes as 
compared to control plots. In contrast, population of predatory and free-living 
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nematodes increased. Oil cake was most effective, though all the neem products 
and urea markedly suppressed plant parasitic nematodes. However, leaf powder 
increased populations of predatory and free living nematodes. All treatments 
resulted in increased fresh and dry weight and the height and number of pods on 
chickf)ea plants. 
Vijayalakshmi and Reshmi (1991) reported that the seed treatment of 
chickpea with neem seed kernel, neem seed coat and the neem exfracts Achook, 
Neemark and Nimbecine at 4 dosages (5-20% w/w) was effective in reducing 
penetration of second stage juveniles of Meloidogyne incognita and nematode 
multiplication in pot experiments. In general, neem seed kernel, neem seed coat 
and Achook were effective than Neemark and Nimbecine. Achook at 20% w/w 
showed maximum efficacy in reducing penetration, while neem seed kemal 20% 
w/w was the most effective in respect of increasing plant growth and reducing 
nematode infestation. 
Ramakrishan et a/. (1999) used the leaf extracts of Azadirachta indica, 
Melia azedarach, Calotropis procera, Cantharanthus roseus, Parthenium 
hysterophorus and Solanum elaeagnifolium were applied to root-knot nematode 
larval suspensions containing 20 freshly hatched second stage juveniles. 
Observations on larval mortality were recorded every 12 hours. All plant extracts 
showed nematicidal properties. Azadirachta indica extracts resulted in the highest 
mortality (77.2%) followed by Melia azedarach (73.3%). Mortalities increased 
with increasing concentrations of leaf extracts and exposure time. 
Joymati et a/. (1999) tested the effect of aqueous extracts of different 
parts of Momordica dioica (Local name: Lam-Karot) on egg hatching and larval 
mortality of Meloidogyne incognita a major root knot pathogen of several crops 
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was examined. Seed extract had the greatest nematicidal activity followed by leaf 
and stem extracts. Egg hatch was inversely proportional to the exposure time. 
Mortality rate increased with increasing concentration of the extracts. Invasion of 
larvae into the root of pea plants also decreased with an increase in concentration 
of the extracts. 
Mc Bride et al (1999) reported that the incorporation of a rye (Secale 
cereale) cover crop into the soil prior to planting cotton {Gossypium hirsutum) has 
been shown to restrict damage caused by Meloidogyne incognita. A green house 
study was conducted to determine the duration of the effectiveness of rye 
decomposition in controlling root-knot nematode damage in relation to the time 
between rye incorporation and cotton planting. Fresh, chopped rye foliage was 
mixed into pots of soil and root-knot nematode eggs were added to the rye + soil 
mixture or a non amended soil at 0, 1, 3, 5, 7, 9, 11, 13, 15, 17, 19 and 21 days 
following rye incorporation. This resulted in a sequence of pots containing 
nematode eggs exposed to rye at different stages of decomposition. Cotton plants 
were transplanted into the pots after the addition of nematode eggs and assessed 
for damage after 28 days of exposure. Although the effectiveness of the rye 
treatment declined over the 21 days of the incubation, the root-knot nematode 
populations were significantly reduced by the rye treatment for all planting dates. 
This suggests that it is not necessary to plant cotton immediately after ploughing 
in a rye cover crop, thereby providing some flexibility in the cotton planting date, 
minimizing any associated phytotoxicity to the young cotton plants. 
Vijayalakshmi(1999) tested the effect of treatment of chickpea {Cicer 
arietinum) seed with 20% w/w powdered neem {Azadirachta indica) formulations 
viz. seed kernel, seed coat, de-oiled cake and Achook, and 5% v/w liquid 
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formulations viz. Neemark and Nimbedicine on the nematode population growth 
and grain yield was studied in two field trails in Delhi, India. At the time of 
harvest, there was a significant reduction in the populations of Meloidogyne 
incognita, Rotylenchulus reniformis, Tylenchorhynchus mashhoodi, 
Helicotylenchus indicus and Hoplolaimus indicus in all the treatments while the 
saprophytic nematodes multiplied freely in both the trials. All the treatments 
increased the grain yield significantly. There was a 55-59% reduction in the total 
populations of plant parasitic nematodes in neem seed kernel with an increase of 
126-132% in the gram yield in respective years. Neem cake also reduced the total 
population of these nematodes to 50% in the trails with increase in the grain yield 
by 118-120%. Among the commercial formulations Achook caused 40-45% 
reduction in the total plant parasitic nematode population and 56-70% increase in 
the grain yield. 
Ploeg (1999) studied the effects of preplanted marigold on tomato root 
galling and multiplication of Meloidogyne incognita, Meloidogyne javanica, 
Meloidogyne arenaria and Meloidogyne hapla, were studied in green house tests. 
Marigold cultivars of Tagetes patula, Tagetes erecta, Tagetes signata and a 
Tagetes hybrid, all reduced galling and numbers of second stage juveniles in 
subsequent tomato compared to the tomato-tomato control. All 4 Meloidogyne 
spp. reproduced on Tagetes signata cv. Tangerine Gem. Several cultivars of 
Tagetes patula and Tagetes erecta suppressed galling and reproduction of 
Meloidogyne spp. on the tomato to levels lower than or comparable to a fallow 
control. Phytotoxic effects of marigold on tomato were not observed. 
Latif et al. (1999) used the neem cake and latex of aak (Calotropis 
procera), did not effect germination of cowpea, whereas neem oil delayed and 
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suppressed it in pot experiments. Neem cake, neem oil and Calotropis procera 
extract effectively reduced root penetration by Meloidogyne incognita juveniles, 
the cake being more effective. In vivo application of these extracts to cowpea 
plants enhanced plant growth variables, reduced root weight and decreased 
number of galls per plant. The maximun effect was recorded by neem cake 
followed by neem oil and Calotropis procera. 
Vijayalakshmi and Rajagopal (1999) reported that the seed treatments 
with neem based laboratory formulations of neem seed kernel, neem seed coat 
(seed shell) and neem seed cake at 20% w/w reduced root-knot and reniform 
(Meloidogyne incognita and Rotylenchulus reniformis) nematodes multiplication 
in two important pulse crops, mung bean and chickpea in green house trails. All 
these treatments reduced major phytonematode species in the field viz. 
Meloidogyne incognita, Rotylenchulus reniformis, Tylenchorhrynchus mashhoodi, 
Helicotylenchus indicus and Hoplolaimm indicus in both the crops in trails in 4 
sq.m microplots. In either case neem seed kernel was the most effective followed 
by neem seed cake and neem seed coat (seed shell). There were 78, 67 and 52% 
reduction in total plant parasitic nematode populations in the mung bean crop and 
the increase in the grain yield was 74, 58 and 28% in neem seed kemal, neem seed 
cake and neem seed coat (seed shell) respectively. In the case of chickpea crop, 
the percentage reduction in the total plant parasitic nematode was 87, 70, and 25 
and the increase in the grain yield was 122, 78, and 48 respectively in neem seed 
kernel, neem seed cake and neem seed coat (seed shell). 
Kotova et a/, (1999) reported that a review of the world literature is 
presented on the influence of nematicidal plants and preparation on plant parasitic 
nematodes. The authors own work is summarized which investigated the 
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efficiency of preparations of Nasturtium officinale (Watercress) and 26 other 
cultivated and wild plants from the middle zone of Russia against root-knot 
nematode (Meloidogyne incognita). The biological efficiency of the preparation 
from the sap of Nasturtium officinale and Armoracia rusticana (Horsera dish) 
against root-knot nematode under heavy infestation was about 40%. 
Suhail Anver et a/. (1999) reported that Meloidogyne incognita caused 
greater reduction in plant growth, chlorophyll content, water absorption capacity 
of roots and root nodulation of chickpea and pigeonpea and bulk density of pigeon 
pea stem, than Rotylenchulus reniformis. These nematodes inhibited each other in 
concomitant infections. However, both the nematodes together caused more 
damage to the test plants than was caused by either of them alone, but it was less 
than the sum total of the damage caused by them individually. Oil seed cakes of 
neem/ margosa {Azadirachta indica), castor (Ricinus communis), mustard 
{Brassica campestris), rocket-salad {Eruca sativa) were found to be highly 
effective in reducing the multiplication of nematodes. Consequently plant growth, 
the water absorption capacity of the roots, root nodulation and bulk density of 
woody stem of pigeon pea increased significantly. The test nematodes were found 
to be less damaging in the presence of Paecilomyces lilacinus. The multiplication 
rate of nematodes was less in the presence oi Paecilomyces lilacinus as compared 
to the absence of Paecilomyces lilacinus. Damage caused by the nematodes was 
fiirther reduced when Paecilomyces lilacinus was added along with oil cakes. The 
most effective combination of Paecilomyces lilacinus was with neem cake. 
Suhail et al. (1999) studied an increase in the inoculums level of 
Meloidogyne incognita and Rotylenchulus reniformis resulted in a relative 
decrease in plant growth parameters of chickpea. Consequently water absorption 
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capability of roots was impaired. Meloidogyne incognita caused(]^|jteyjpduction i _^ 
than Rotylenchulus reniformis at the same inoculums lev^^Q^ concomitant -^^y 
inoculation of Meloidogyne incognita and Rotylenchulus reniforrfris^fnere' waa?^ 
greater suppression was less than the sum of the suppression than the same levels 
of inoculations of the individual species. The muhiplication rate of the nematodes 
decreased as the inoculum levels increased. The results also suggest competition 
for feeding sites between the two nematode species, the multiplication rate of one 
species progressively decreased with the increase in the inoculum levels of the 
other nematode. 
Dibakar and Mishra (2000) reported that a pot experiment was 
conducted to evaluate the efficacy of seed coating with neem seed powder, 
Achook, Neemark, Neemgold, Field marshal and Nimbecidine (3.5 and 10%) 
along with 2% carbosulfan, against Meloidogyne incognita, Heterodera cajani 
and Rotylenchulus reniformis on pigeon pea cv. Prabhat. All treatments were 
effective in improving shoot and root lengths, fresh and dry root and shoot weight 
(except 3% nimbecidine and Fieldmarshal) emd in reducing root-knot number 
(except 3% field Marshal and Achook) with 2% carbosulfan being most efficient 
followed by 10% neem seed powder. When the three nematode species were 
simultaneously inoculated, the population of Meloidogyne incognita was lowest 
while that of Heterodera cajani was highest irrespective of treatment. 
Ranjana and Tabassum (2000) tested that the mortality of second stage 
larvae of Meloidogyne incognita after exposure to the aqueous extracts (1.00, 
3.12, 6.25, 12.5, 25.0, 50.0 and 100.0%) of Catharanthus roseus (Leaf, flower, 
shoot and root), Solanum nigrum (Leaf, shoot and root), Chenopodium album 
(Leaf, shoot and root) and Argemone maxicana (leaf and root) for 24, 48 and 72 h 
55 
was studied. Extracts from leaves gave higher increase in mortality than extracts 
from other plant parts. For Catharanthus roseus, 100% mortality was obtained 
with 25, 50 and 100% leaf and flower extracts at 24 -72 h exposure and 50 and 
100% shoot and root extracts at 72 h exposure, its leaf extract at the lowest 
concentration gave a larval mortality of 95% for Solanum nigrum, 100% mortality 
was recorded for 50 and 100% leaf and shoot extracts at 24-72 h exposure, 12.5 
and 25.0% leaf extract at 72 h exposure and 100% root extract at 48-72 h 
exposure. For Chenopodium album, 100% mortality was obtained with 100% leaf 
extract at 24-72h exposure, 100% shoot extract at 72 h exposure as well as 25 and 
50% leaf extracts at 72h exposure. For Argemone mexicana similar efficacy was 
observed in 100% leaf extract at 24-72 h exposure 50% leaf extract at 72 h 
exposure, and 100% root extract at 72 h exposure. 
Vijayalakshmi and Mishra (2000) reported that in a field experiment 
coating of cowpea seeds with neem seed kernel, neem seed cake, neem coat and 
Achook at 20% w/w was effective in reducing the population of plant parasitic 
nematodes (Meloidogyne incognita, Tylenchulus mashoodi, Hoplolaimus indicus, 
Basirolaimus indicus and Rotylenchulus reniformis) and increasing grain yield 
significantly. These treatments did not show any adverse effect on the population 
of saprophytic nematodes. Neem seed kernel as seed coating was more effective 
than other treatments. 
Joymati et al. (2000) studied the effect of ^queovis p5ifrft9ts of leaves 
and flowers of Phlogacanthus thrysiflorus, were tested against second stage 
juvenile (J2) of Meloidogyne incognita in vitro. Mortility increased with the 
increase of extract concentration and period of exposure. Flower extract was more 
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effective than leaf extracts. In pot cultures the trend was similar. Flower powder at 
8g/kg soil was most effective in controlling this pest. 
John and Hibsey (2000) tested that aqueous neem leaf extract, neem oil 
and marotti oil from {Hydnocarpus laurifolid), Hydnocarpus pentandus at 
different concentrations, were tested as bare root dip treatments for their efficacy 
in controlling root-knot nematode {Meloidogyne incognita) infestation in 
aubergine. Roots of plants dipped in neem leaf extract for Ih showed significantly 
better height and number of leaves compared to plants treated with neem and 
marotti oil. Among the different concentrations of neem leaf extract tested, 6.25 
and 25% extracts proved more effective. Significant reduction in gall index was 
also seen in neem leaf extract treated plants. Higher concentrations of the extract 
(20 and 50%) significantly reduced the number of egg masses produced. But none 
of the phytochemicals had any adverse effect on the hatching of the egg masses. 
All the three phytochemicals, irrespective of the doses reduced population of the 
nematodes in the soil. An overall assessment of the result established the 
superiority of neem leaf extract (25%) among the different phytochemicals in 
checking nematode infestation. 
Viyalakshami and Archana (2000) reported the effect of planting neem 
{Azadirachta indicd) seedlings with chickpea cv. Pusa 204 in root knot nematode 
{Meloidogyne incognita) infested soil on infestation severity, was investigated in 2 
trails. The presence of neem seedlings inhibited the penetration of second stage 
nematode juveniles (J2) in chickpea roots and restricted root-knot incidence as 
indicated by the reduction in h numbers in the first trials and root knot nematode 
galls in the second. 
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Yamada et al. (2000) studied that the parasitism of Meloidogym 
incognita, Meloidogym arenaria, Pratylenchus penetrans and Pratylenchus 
coffeae was examined on five hybrid sorghum, four graminous plants, guinea 
grass {Panicum maximum), oat, sudangrass {Sorghum sudaneme), Italian rye grass 
(Lolium multiflorum) and Crotalaria. Of all the strains and plants examined, the 
sorghum strain, SS701 named Tuchitaro was the most effective antagonistic green 
manure plant for the control of Meloidogyne incognita and Meloidogym arenaria 
but not Pratylenchus penetrans and Pratylenchus coffeae. 
Mennam et al. (2000) reported the effect of extracts of Datura 
stramonium L., Xanthium strumarium L., Urtica urens L., and Allium sativum L. 
on egg hatching and penetration of Meloidogyne incognita and development of 
tomato plants under laboratory conditions, were determined. All extracts inhibited 
egg hatching. Penetration of nematodes was suppressed by extracts applied at 10 
ml and 20 ml per plant and development of tomato plants was increased. Only 
garlic extract was phytotoxic to tomato plants. 
Nath and Mukherjee (2000) studied the nematicidal potential of 
aqueous extracts of tubers of medicinal yam, Dioscorea floribunda against 
Meloidogym incognita, was evaluated in vitro and in vivo. Egg hatching was 
inhibited by 17.5 to 77.6% at 0.5 to 20% concentrations respectively. 
Concentrations of the aqueous extracts at 20, 10 and 5% killed 100% juveniles 
within 2.5, 3 and 4 hr, respectively. Soil amendment with chopped tuber 
significantly suppressed the root knot development and greatly improved plant 
growth of tomato as compared with the inoculated control. The plant material 
possesses strong nematicidal properties, which can be successfully used as per 
plant nursery treatments. 
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Ploeg (2000) reported that the effects of amending soil with either 
roots or tops of tomato or marigold on subsequent tomato growth and infestation 
by Meloidogyne incognita was determined in green house pot experiments. 
Control consisted of non-amended soil and pre-cropping for 8 weeks with tomato 
or marigold previously infested with Meloidogyne incognita. Amending soil with 
marigold or tomato tops or roots increased the weight of tomato tops at high 
Meloidogyne incognita inoculum densities. Galling and nematode populations 
were high when tomato followed tomato, but very low when tomato followed 
marigold. Galling and final nematode population levels were reduced by all soil 
amendments but by much less than pre cropping with marigold for 8 weeks. 
Although some reduction in nematode infestation can be achieved by amending 
soil with marigold plant parts, this reduction is not sjsecific to marigold and is 
unlikely to be of practical use. 
D'Addabbo et al. (2000) tested that the nematicidal effect of fresh, 
exhausted and composted olive pomace and fresh grape pomace at dosages of 10, 
20 and 40 t/ha was tested on Meloidogyne incognita on cantaloupe in a sandy loan 
of southern Italy. All treatments caused a significant reduction of nematode 
population on plant roots and in the soil, but only the highest dosage of grape 
pomace increased yield. 
Leela and Ramana (2000) reported that the nematicidal activity of the 
essential oil of all spice (Pimenta dioica L. Merr.) leaves and its major constituent 
eugenol was tested against Meloidogyne incognita. The essential oil and eugenol 
exhibited promising nematicidal activity at 660 micro g/ml. 
Sabira et a/. (2000) tested that the two new constituents, lantanoside (I) 
and Lantanone (2) and the known compounds linaroside (3) and Camarinic acid 
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(4) were isolated from the aerial parts of Lantana camera. Compounds 1, 3 and 4 
were tested for nematicidal activity against root-knot nematode, Meloidogyne 
incognita and showed 90, 85 and 100% mortality respectively, at 1.0% 
concentration. The results were comparable to those obtained with conventional 
nematicide Furadan or Carbofiiran (100% mortality at 1.0% concentration). 
Structures of the new compounds were elucidated by spectroscopic and chemical 
techniques. 
Vijayalakshmi (2000) reported that aqueous extracts of neem seed, 
neem cake and achook (Azadiractin at ISOOppm) as root dip treatments (1.0, 2.5 
and 5.0% w/v) were effective in reducing Meloidogyne incognita infestation in 
tomato cv. Pusa Ruby in green house tests. 
Umar and Jada (2000) tested that an incorporating a mixture of Parkia 
biglohosa seed extract and goat manure at 30 g/4.5 kg soil, inhibited the growth 
and development of Meloidogyne incognita in pot tests. Mixture of these 
amendments also supplied nutrients to the soil, which enhanced growth of tomato. 
Pandhi and Gunanidhi (2000) reported that in vitro studies on hatching 
and mortality of second stage juveniles of Meloidogyne incognita indicated a 
reduction in hatching and an increase in nematode mortality in treatments with 
aqueous leaf extracts of seven plant species, Murraya koenigii (curry leaf), 
Jasminum sambac (jasmine). Citrus aurantifolia (sour orange), Rauvolfia 
serpentine (Fatal garuda), Zizyphus jujuba (ber), Hisbiscus rosa-sinensis (China 
rose) and Justicia gandurosa, Incoporation of powdered leaves of the plants at 3% 
w/w in soil infested with Meloidogyne incognita 3 weeks before transplanting 
tomato (cv. Pusa Ruby) seedlings reduced nematode infection and increased plant 
growth in comparison with the control. Although the plant species Gmelina 
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arborea (Gambhar), Madhuca latifolia, Madhuca longifolia (Mahua) and 
Callistemon lanceolatus, Callistemon citrimush (bottle brush) also possessed 
nematicidal properties but they adversely affected the growth of tomato plants. 
Vijayalakshmi and Mishra (2001) studied the seed coating of pigeon 
pea (cv. Pusa 85) with powdered neem products viz., seed kernel, seed coat, cake 
and Achook (R) at 20% w/w and liquid products viz. Neemark (R) and 
Nimbecidine (R) at 5% v/w significantly reduced pigeon pea cyst nematode 
(Heterodera cajani) infestation in a pot experiment. In a micro plot field trail 
(4sq.m plots) also, the same treatments reduced the soil populations oiHeterodera 
cajani and other plant parasitic nematodes present in the field viz., Meloidogyne 
incognita, Rotylenchulus reniformis, Tylenchorhynchus mashhoodi, 
Helicotylenchus indicus and Hoplolaimus indicus without disturbing the 
saprophytic nematodes and increased grain yield. In both trials, neem seed kernel 
was the most effective while neem cake was either at par or was the next in 
efficacy. The reduction in phytoparasitic nematodes was 60, 52, 37, 48, 35, 31 per 
cent in seed kernel, cake, seed coat, Achook (R), Neemark (R) and Nimbecidine 
(R), respectively and the corresponding increase in the grain yield was 53, 46, 21, 
28, 12, and 6 per cent in the field trail. 
Muhammad et a/,(2001) studied that Meloidogyne incognita eggs were 
exposed to root extracts of Melia azedarach Linn (Dharek), Azadirachta indica A. 
Jass (neem), Ricinus communis Linn. (Castor), Datura alba Linn, and Datura 
metal (datura). Standard root extracts of neem and dharek exhibited 100% 
inhibition of egg hatching and larval mortality. Egg inhibition and larval mortality 
decreased with an increase in the dilution of the extracts. Similarly with an 
increase in exposure time, juvenile mortality was also increased. 
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Patel and Patel (2001) reported that an investigation was carried out to 
test the efficacy of sunn hemp {Crotalaria juncea), periwinkle {Catharanthus 
roseus), and French marigold (Tagetes patula) as green manure in the 
management of stunt {Tylenchorhynchus vulgaris), root-knot {Meloidogyne 
incognita) and reniform {Rotylenchulus reniformis) nematodes in bedi tobacco 
(Nicotiana tabacum) nursery. Sebufos (Rugby cadusafos, 5 kg/ha) and soil 
solarization with clear LLDPE plastic of 25 micro m for 15 days during summer 
were also tested singly as well as in combination with the plants along with 
appropriate control. Bedi tobacco cv. Anand 119 was seeded (5kg/ha) in 
experimental area. Pooled results for 3 years revealed that all treatments reduced 
the nematode population over control. Root-knot disease was significantly 
reduced until 63 DAS in the treatments of Sebufos alone and its combinations 
with sunn hemp or French marigold and in green manuring of sunn hemp 
followed by soil solarization. Economics worked out for two times green 
manuring with sunn hemp (seeding in September and February) followed by soil 
solarization gave an ICBR of 1:47 and the soil treatment increased transplants by 
113% reduced root-knot disease nematode populations at sowing and weeds by 
75, 91 and 65% respectively over control. 
Kanta et a/. (2001) tested that the methanolic leaf extracts and essential 
oils of eight plants viz., Callistemon lanceolatus, Callistemon citrinusx, 
Cymbopogon winterianus. Eucalyptus sp., Lantana camara, Nerium oleander, 
Ocimum basilicum, Ocimum sanctum, Ocimum tenuiflorum and Vitex negundo 
were tested in vitro against second stage juveniles of Meloidogyne incognita at 
0.5, 0.1 and 0.02 per cent concentration. In plant extracts of Ocimum sanctum, 
Cymbopogon winterianus. Eucalyptus sp., Ocimum basilicum and Vitex negundo 
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100% mortality was observed at 0.5 per cent concentration, where as at 0.1 
percent concentration only Ocimum sanctum gave similar results. Essential oils of 
Ocimum sanctum resulted in 100 per cent mortality even at 0.02 per cent 
concentration while Ocimum basilicum also was very effective at the same 
concentration. It is speculated that nematicidal activity in these plants may be due 
to compounds like terpinen-4-ol in methanolic extracts and linalool in essential 
oils respectively. 
Costa et «/.(2001) reported that the influence of plant manure extracts 
on hatching, motility and mortality of second stage juveniles of Meloidogyne 
incognita was studied in vitro. Ethyle acetate, hexane, methanol and water were 
used as solvents to obtain the extracts all of which presented some toxic effect 
against Meloidogyne incognita, with values in the motility test close to those 
obtained for aldicarb (50ppm in water). Coffea arabica afforded even better 
results in the mortality test than aldicarb. For the hatching test, the most active 
extracts were obtained from Coffea arabica, Chenopodium ambrosioides, Ricinus 
communis and Rata graveolens. 
Ravindra et al. (2001) studied that the following treatments were 
evaluated for control of Meloidogyne incognita in an FCV tobacco nursery at 
Naville during 1991-93: neem cake, pongamia cake, pressmud (a by product of 
the sugar industry), Pressmud + neem cake, pressmud + pongamia cake, neem 
cake + carbofuran, pongamia cake + carbofiiran, pressmud + carbofuran and 
carbofuran alone. All the treatments with amendments were significantly superior 
for seedling emergence, seedlings fresh weight, number of transplantable 
seedlings and root-knot index as compared to the control. The pressmud + 
carbofuran treatment significantly improved seedling emergence (49%) as 
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compared to the control (27%) and yielded a significantly higher number of 
transplantable seedlings as compared to other treatments. Treatments with 
amendments recorded a significantly lower root-knot index. Neem cake in 
combination with carbofuran recorded a singnificantly lower gall index than the 
other treatments. 
Sukul et al. (2001) tested that ethanol extracts from the ftmicles of 
Acacia auriculiformis and the flowering meristems oi Artemisia nilagirica were 
tested in vivo on Meloidogyne incognita. The active principles of Acacia 
auriculiformis and Artemisia nilagirica were acaciasides and santonin, 
respectively. The extracts from Acacia auriculiformis reduced the root-knot 
disease of mulberry, (Morus alba L.) and increased the protein content of its 
leaves. Artemisia nilagirica extract at ultra high dilutions called cina 200 and cina 
1000, reduced the root knot disease and improved the growth of tomato plants. 
Electronic spectra of cina 1000 and the crude extract, called cina Q showed some 
similarity in absorbance intensity and spectral pattern. Molecular complexation 
and charge transfer interaction between the drug and the diluent medium (90% 
ethano) are thought to be responsible for the spectral pattern and absorbance of 
cina 1000. The spin lattice relaxation time (Tl) of 2H, of OH, CH2 and CH3 of 
ethanol in cina 1000 showed changed in the rate of tumbling in the relevant parts 
of the molecule. These physical parameters are though to be responsible for the 
biological effect of cina 1000. 
Muhammad et al (2001) reported that organic amendments of soil with 
neem cake, mustard cake, and farmyard manure and poultry manure at 25g/1000g 
of soil significantly reduced the incidence of Meloidogyne javanica infesting 
mung bean cv. MNH-92 and increased plant hight and fresh weight of shoot as 
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compared to control. These treatments signigicantly reduced the number of galls 
and number of egg masses per plant. The most effective treatment was neem cake 
followed by mustard cake. 
Chkrabarti and Mishra (2001) reported that a pot experiment was 
conducted to test whether the nematicidal efficacy of neem products would be 
improved by splitting its soil application particularly when combined with 
systemic nematicides against Meloidogyne incognita infecting chickpea. It was 
observed that the root knot galling and build up of nematode population was high 
suppressed when the neem products were applied in split dose. When they were 
combined with carbofiiran or phorate, the efficiency was much increased. 
Probably the second dose affects the subsequent generation and there by keeps the 
crop well protected through out the growing period. It was suggested to use the 
split-dose application of neem products even when combined with other 
management components such as systemic nematicedes. 
Kumar et al. (2001) tested that in vitro study on antinematodal 
properties of Thevetia nerifolia Juss. Leaf extract were carried out for the control 
of root-knot nematode, Meloidogyne incognita. Menthol extract was obtained 
from shed dried leaves of Thevetia as a viscous mass which was subsequently re-
extracted with three other solvent viz. benzene, chloroform and ethyl acetate. The 
remaining of the re-extracted material was taken as methanol soluble fraction. 
Thin layer chromatography was done to obtain similar fractions. Bioassy was 
carried out with the concentrated extracts. Ethyl acetate was found to be most 
active extract after 24, 48 and 72 hrs of exposure against root-knot nematode 
followed by methanol, benzene and chloroform. 
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Sellami and Zemmouri (2001) reported that a study was conducted to 
determine the effect of different aqueous extracts from Tagetes erecta on the 
mortality, hatching of Meloidogyne incognita. The extracts tested were those 
obtained from the leaves, flowers, roots and a mixture of the different plant parts. 
The response of Meloidogyne incognita varied with the concentration period of 
exposure and nature of extracts. The greatest percentage of mortality and 
inhibition in hatching of Meloidogyne incognita juvenWe was observed in extracts 
from the roots and the mixture (62, 71% and 63,67% respectively). Interculture of 
Tagetes erecta with tomato also reduced the muhiplication of Meloidogyne 
incognita. 
Ranjana and Rajendra (2001) studied that in vitro experiments were 
undertaken to determine the effectiveness of various dilutions viz., S, S/2, S/4, 
S/8, S/16 and S/32 of aqueous extracts of bakain, Melia azedarach (fruits) Jamun, 
Eugeniajumbolana (Syzygium cumini), (fruit and leaves), imii, Tamarindus indica 
(fruits), peepal, Ficus religiosa (leaves) and bargad, Ficus benghalensis (leaves) 
in controlling the root-knot nematode, Meloidogyne incognita. Percent kill of 
second stage juvenile (J2) were recorded after 24, 48 and 72 h exposure to each 
concentration of above treatments. A trend of increasing percent J2 kill with 
decreasing dilutions and increasing time exposure was recorded in all treatments. 
Among all test plants, the fruit extracts of Melia azedarach at its lowest dose 
(S/32) had extremely effective nematicidal potentials, which exhibited a 67.75% 
larval mortality after 72 h exposure. A hundred percent juvenile mortality was 
recorded from the stock solution (S) to the S/8 concentration oi Melia azedarach 
(fruit) with S and S/2 concentration of Tamarindus indica and Eugenia jumbolana 
(fruits) and only with S concentration of leaf extract of Eugenia jumbolana, Ficus 
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bengalensis and Ficus religiosa after 24-72 h exposure. Overall effectiveness in 
terms of percent nematode kill was highest in Melia azedarach (fruits), Eugenia 
jumbolana (fruit), Tamarindus indica (fruit), Ficus religiosa (leaves), Ficus 
benghalemis (leaves), and Eugenia jumbolana (leaves). Fruit extracts of the test 
plants showed greater efficacy than their leaf extracts. 
Uma and Ranjeswari (2001) tested that a pot culture experiment was 
carried out to study the effect of soil and foliar application of neem extract at two 
concentrations viz. 10 and 15% on the root-knot nematode, Meloidogyne 
incognita. Soil application showed higer reduction in nematode population as 
compared to foliar application. Soil application at 15% recorded minimum 
number of nematode in soil and root, which were 90 and 90.3% decrease over 
control, respectively. The gall index was only 1.3 at 15% concentration, where as 
it was 5 in untreated control. The plant growth was promoted by soil application 
of neem leaf extract at 15 per cent followed by 10 per cent concentration. 
Numbers of pods were 3.8 at 15% while it was nil in control. 
Vijayalakshmi and Jeyaraj (2002) investigated the effects of the 
duration of degradiation of 5 neem products (neem seed, seed kernel, seed coat, 
cake and oil) on second stage juveniles oiMeloidogyne incognita infesting tomato 
cv. Pusa Ruby. In experiment 1, the neem products (0.5 and 7.0% v/w of soil for 
neem seed kernel, seed coat, and cake and 0.1 and 0.2% v/w of neem oil) were 
allowed to degrade in pot soils within 0-6 weeks such that the end of the treatment 
coincided with the day before Meloidogyne incognita inoculation at 2 juveniles/g 
(inoculation conducted before transplanting of one month old seedlings). In 
experiment 2, neem products at similar rates were mixed with steam sterilized soil 
and kept in pots for 4 weeks and watered judiciously. After the treatment, one-
67 
month-old seedlings were transplanted and second stage juveniles of Meloidogyne 
incognita (2L/g of soil) were inoculated. In general, 3-4 weeks of degradation had 
the most significant effect on juvenile penetration in roots, with longer periods 
being not so effective. Among the treatments, neem cake and neem seed kernel 
were most effective against Meloidogyne incognita. The variation in rates was not 
significant. 
Vijayalakshmi et al. (2002) tested that the three chemicals obtained 
from neem, viz., azadirachtin, nimbin and salannin reduced the mobility of second 
stage juveniles oi Meloidogyne incognita and caused 17.5, 16.8 and 18 per cent 
mortality, respectively after 48 h. They also decreased penetration of the roots of 
mung bean seedling to 9, 9.8 and 0.8 per cent respectively compared to 22.8 and 
22 in untreated and treated after 7 days. Salannin at 1000 ppm was the most 
effective causing 76 and 86 per cent immobility; 9 and 18% mortality at 24 and 48 
h exposure, respectively and significantly reduced the number of juveniles that 
penetrated mung bean seedlings (<1J2 per plant). Azaderachtin and nimbin 
resulted in more than 50 per cent immobility at 48 h of exposure. 
Peterson and Harrison (2002) reported that a green house experiment 
was conducted to investigate the suppression effect of a nematode resistant 
Capsicum Chinese breeding line (PA-426), grown as a companion crop of 
susceptible pepper or tomato plants, against the root-knot nematode, Meloidogyne 
incognita. One-week-old tomato or pepper seedlings were planted in the center of 
a 12-litre pot, containing a mixture of 50% pure coarse sand and 50% commercial 
peat vermiculite mixture. The treatments were comprised of different number of 
companion plants per pot (0, 1, 2 and 4) and inoculation with the nematode 
(inoculated and uninoculated). Using 10ml egg suspension (3000 eggs). The 
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results confirmed previous results indicating that companion planting with 
nematode resistant plants provides adequate protection to susceptible plant as 
suggested by reduced galling and increased root dry weight of susceptible plants. 
Raina et ai(2002) tested that the nematicidal effect of aqueous extracts 
fi"om leaves of Calotropis procera on second stage juveniles of Meloidogyne 
incognita, Meloidogyne exigua and Tylenchulus semipenetrans young females of 
Rotylenchulus reniformis was tested in vitro. The lethal concentration 50 (LC 50), 
obtained by probit analysis ranged between 47.86 and 11.75%, 33.88 and 13.18% 
and 51.29 and 21.88% of a standard solution to Meloidogyne incognita, 
Meloidogyne exigua and Tylenchulus semipenetrans respectively. To 
Rotylenchulus reniformis LC50 was only 69.19% obtained at more than 48h. The 
lethal time 50 (LT50) obtained by probit analysis, ranged between 39 h 49 min., 
and 3h 48min., 26h 18min. and 6h lOmin, and 21h 53m and 8h 8min. to 
Meloidogyne incognita, Meloidogyne exigua and Tylenchulus semipenetrans 
respectively. To Rotylenchulus reniformis LT50 was 28h 11 min obtained with 
64% standard solution. Nematode mortality increase with the increase of the leaf 
extracts concentration and exposure time. 
Khan et al. (2002) studied that the extracts from Azadiracta indica, 
Nicotiana tabacum and Eucalyptus citriodora were tested for their nematicidal 
effect on Helicotylenchus indicus, Ditylenchus goffarti and Pratylenchus thornei 
and on growth and yield of Pavon-76 and Mehran wheat cultivars in microplots. 
All the amendments significantly reduced the population of the nematodes. The 
average weight of shoots and roots as well as the yield were increased by 
Azadirachta indica treatment. Nicotiana tabacum increased the yield in Pavon-76. 
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Rakesh and Alok (2003) reported that Ashwgandha (Withania 
somniferd) is an important medicinal plant and a major source of alkaloid and 
steroidal lactones (Withanolide), which are regularly used in pharmaceutical 
industries. Plant growth retardation and gall formation in the root system indicated 
the presence of root-knot nematodes, which was confirmed as Meloidogyne 
incognita race 2. Green house experiments were conducted to determine the effect 
of different inoculum levels oi Meloidogyne incognita on the growth and yield of 
Withania somnifera. Various organic materials (neem compound, Mentha 
distillate, Murraya koengii, Murraya koenigii distillate, Artemisia annua Marc. 
And vermicompost) and biological control agents (Glomus aggregatum and 
Trichoderma harzianum) were tested alone or in combinations for the 
management of root-knot nematode, Meloidogyne incognita on Withania 
somnifera. The results indicated that most of the biological control agents and 
organic materials alone and in combination were root knot nematode suppressive 
and enhanced the growth and yield of Withania somnifera. The highest root-knot 
suppression was noticed in vermicompost and Trichoderma harzianum 
combination followed by Mentha distillate and Glomus aggregatum. Maxinum 
increase in plant yield was noticed when the soil was amended with Mentha and 
Murraya koengii distilled waste along with biological control agents. 
Wen and Feng (2003) studied the effect of Cephalotaxus fortunei on 
the development of the root-knot nematode, Meloidogyne arenaria is studied in 
vitro in the laboratory and green house. Extraction of Cephalotaxus fortunei twigs 
significantly inhibited nematode embryonic and larval development. The powder 
of dried Cephalotaxus fortunei twigs prolonged nematode postembryonic 
development and significantly reduced the number of female eggs. 
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Prasad et al. (2003) reported that the effects of seed oils and their 
esterified products from Thevetia neriifolia, Thevetia peruviana and Ricinus 
communis (at 1000, 500, 250, 125 and 62.5 ppm; and control concentration) on 
the mortality of the h of Meloidogyne incognita and pre-adults of Rotylenchulus 
reniformis were investigated in vitro. Esterification of the oils was conducted by 
mixing 25gm of oils with aqueous KOH and ethyl alcohol. Juveniles were 
incubated in vials with the test oils for 24, 48 and 72 h (at 30 plus or minus l°c). 
Ricinus communis oil caused higher mortality of both nematodes compared to 
Thevetia neriifolia oil. Esterification increased the toxic effects of the seed oils on 
the nematode juveniles and pre-adults, compared to non-esterified oil. Mortality 
increased with increasing duration of exposure to the oils. In general the seed oil 
toxicity was lower in Rotylenchulus reniformis than in Meloidogyne incognita. 
The highest nematode mortality was observed at 1000 ppm for both plant oils. 
Sharma and Patel (2003) reported that experiments were conducted to 
determine the efficacy of cured leaf extracts (1 and 5%) of bidi (Nicotiana 
tobaccum, cultivars A119, GTS and GTH 1) and chewing tobacco (Nicotiana 
rustica, cv GC 1) against root-knot nematode (Meloidogyne incognita and 
Meloidogyne javanica) egg hatching. All the extracts prevented egg hatching until 
216h. During the transfer of egg hatching was recorded except in 5% 
concentration of GTH 1 and GC 1. A strong ovicidal effect was observed for GT 
5,GTHlandGCl. 
Nakajima et a/, (2004) studied that an activity guided chromatographic 
purification of the methanol extract of Argentum conyzoides using pine wood 
nematodes Bursaphelenchus xylophilus successfiilly led to the isolation and 
characterization of the nematicidal compound with a minimum effective dose of 
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75 micro g/cotton ball. Based on the chemical and spectral properties, the 
compound was determined to be coumarin. The activity of coumarin derivatives 
was also investigated. 
Saravanapriya et a/.(2003) studied a field experiment was conducted in 
Tamil Nadu, India on tomato to test the efficacy of water extract of some 
botanicals, namely leaf extracts of Calotropis gigantea, Tagetes erecta and 
Azadirachta indica and seed extracts of Areca catechu and Citrulliis lanatus, 
against the root-knot nematode, Meloidogyne incognita. The leaf extract of 
Calotropis gigantea significantly reduced the nematode population both at 45 
days after transplanting (87.3%) and at harvest (89.96%) over the control. The 
same treatment also increased fruit yield by 23.91%. 
Al-Banna et al. (2003) reported that the nematicidal activity of 
methanolic extracts (20g/ml) from twenty Jordanian plant species {Achillea 
santolina, Anagyris foetida, Artemisia herba-alha, Capparis spinosa, Echinops 
polyceras, Eruca sativa [Eruca vesicaria], Euphorbia macroclada. Ferula 
hermonis, Gundelia toumefortii. Hibiscus sabdariffa, Hypericum androsaemum, 
Lepidium sativum, Mentha piperita. Origanum syriacum, Phlomis brachyodon, 
Pimpinella anisum, Teucrium polium, Thea sinensis [Camellea sinensis], 
Trigonella foenum-graecum, Varthemia iphionoides) against two species of root-
knot nematodes in vitro was evaluated. Whole plant extract of Hypericum 
androsaemum showed the highest activity (11% mortality) against Meloidogyne 
javanica after 24h of incubation. However, leaf extract of Origanum syriacum 
also increased Meloidogyne javanica mortality markedly a day later, reaching 59 
and 82% after 48 and 72 h of exposure respectively. Against Meloidogyne 
incognita the response of leaf extracts was somewhat different, with leaf extract of 
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Artemisia herba-alba the most effective causing 22, 51, 54% mortality after 24, 
48 and 72h of exposure respectively. With a tenfold concentration (200g/ml) of 
those plant extracts thought to contain volatile oils, the second stage juveniles (J2) 
mortality of both nematodes increased after 24 and 72 h of incubation. 
Nematicidal tests of some volatile oils that are active ingredients of the plants 
tested revealed that geraniol, thymol, and camphor were the most effective against 
Meloidogyne javanica J2S, with 91, 60, 56% mortality respectively after 72h of 
exposure. Cineole, menthol and pinene were not effective against this nematode. 
Against Meloidogyne incognita J2S, the most effective oil components were 
carvacol, thymol and geraniol with mortalities of 100, 90 and 74% respectively 
after 72h of exposure. Cineole was the least effective against Meloidogyne 
incognita. 
Zarina et a/. (2003) tested that the soil amendments with leaf extracts of 
Calotropis procera. Datura fastuosa var. alba and neem (Azadirachta indica) 
collected fi"om Pakistan significantly reduced root-knot infection caused by 
Meloidogyne javanica and improved growth of aubergines cv. Pusa purple 
compared with unamended control. Neem leaf extract showed better results 
followed by Calotropis procera and Datura fastuosa. Datura fastuosa leaf extract 
at higher concentration showed maximum plant height, number of leaves, fresh 
and dry weight of shoot and significantly suppressed the root galls and egg 
masses/ plant. The growth of plant was proportional to the concentration of leaf 
extract while it was negatively proportional in case of root-knot development. 
Ranjana and Aparajita (2005) reported that the crude extracts of fruit 
leaves viz.. Citrus aurantifolia (lemon); Annona squamosa (custard apple); 
Psidium gaujava (guava); Musa species (banana) and Aegle marmelos (bel) were 
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obtained by fractionating with organic solvent petroleum ether (60 C-80 C). 
Juvenile of Meloidogyne incognita were exposed to various concentrations viz., 
250, 500, 1000 and 2000ppm of plant extracts for 3, 6, 24, 48, and 72h. Citrus 
aurantifolia at 500ppm was sufficient to immobilize more than 50% of the 
juveniles after 24h, whereas lOOOppm show 100% mortality after 72h, other 
extracts were toxic at lOOppm showing more than 50% mortality after 24h. Thus, 
all the extracts had nemtostatic properties and effective against Meloidogyne 
/«cog«/to juveniles. LC50 value showed that out of five extracts Citrus aurantifolia 
was found to be the most effective. 
Ranjana and Lalita (2005) studied that in vitro experiments were 
conducted to know the efficacy of ornamental leaf extracts of Cantharanthus 
roseus, Callistemon lanceolatus. Dandelion sp. and Chrysanthemum sp. in 
different concentrations (250, 500, 1000 and 2000ppm) for the management of J2 
of root-knot nematode, Meloidogyne incognita. Extract of Cantharanthus roseus 
and Dandelion sp. @ 2000ppm were found most effective followed by 
Chrysanthemum sp. and Callistemon lanceolatus. On the basis of LC50 values, 
250ppm of Cantharanthus roseus, 440ppm of Callistemon lanceolatus, 860ppm 
of Dandelion sp. and 1550ppm of Chrysanthemum sp. were found effective after 
24h against J2 of Meloidogyne incognita. 
Jaspal singh and Tripathi (1995) studied the effect of Ranunculus 
sceleratus L. at different growth stages on its fiingitoxicity against the test 
organism Fusarium oxysporum f. sp lentis causing with in Lens esculenta (lentil) 
using poisoned food. 
Mishra and Dixit (1978) studied on various antifungal properties of the 
leaf extract of Ranunculus sceleratus L. and found that it was thermostable up to 
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lOO'^ C, retained activity on autoclaving, and remained active upto 15 days at room 
temperature. It possessed quick fungicidal action, tolerence against heavy fungal 
inoculum, activity on broad pH rang, broad fungicidal spectrum, non-
phytotoxicity and non-systemic activity. The extract was lethat at 1:40 dilution 
and its volatile vapours were also fiingitoxic. 
Li Haibo (2005) observed the nineteen compounds isolated from 
Ranunculus seiboldii and Ranunculus sceleratus, were tested for inhibitory effects 
on hepatitis B virus (HBV) and Herpes simplex virus type-1 (HSV-1). The results 
showed that apigenin V-O-a-rhammopyranoside(l), apigenin 7-0-|3-
glycopyranosyl-4^ -0-a- rhammopyranoside(4), tricin 7-0-P-glucopyranoside(5), 
tricin(12) and isoscopoletin(18) possessed inhibitory activity against HBV 
replication. Protocatechinyl aldehyde (19) exhibited an inhibiting activity on 
HSV-1 replication. It is therefore, suggested that further investigations on these 
bioactive compounds might be needed to discover and develop new antiviral 
agents. 
Schinella et al. (2002) describes the screening of extracts obtained 
from 18 plants and two fungi used in the Chinese and Mediterranean traditional 
medicines on epimastigote forms of Trypanosoma cruzi. The extracts were tested 
against epimastigote of T. cruzi Bra C15C2 clone in vitro at 27 degree C and at a 
concentration of 250 micro g/ml in axenic culture. Angelica dahurica, A. 
pubescens, A. sinensis. Astragalus menbranacus, Coptis chinensis, Haplophyllum 
hispanicum, Phellodendron amurense, Poria cocos, Rananculus sceleratus and 
Scutellaria baicalensis showed significant effects against the parasite with a 
percentage of growth inhibition between 20 and 100% C. chinensis and R. 
sceleratus showed the greatest activity with lC<Sub>50</Sub>values of 1.7 
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micro g/ml for C. chinemis and 10.7 micro g/ml for R. sceleratus extracts did not 
show cytotoxic effects on rat polymorpho-nuclear cells using 3-(4, 5-
dimethylthiazol-2-yl)-2,5-diphenyl terazolium bromide and lactic dehydrogenase 
assays. These results allowed us to suggest that R. sceleratus and C. chinensis 
could be a source of new compounds clinically active against T. cruzi. 
Bhattacharyya et a/.(1993) reported that ether extracts of R. sceleratus 
diluted with acetone to give 0.05, 1.0 and 5.0% solutions significantly reduced 
larval activity, pupal wt and pupal emergence of D. melanogaster and completely 
suppressed the emergence of adults. T. castaneum suffered wt reduction and high 
mortality on exposure to all extract concentration and non survived longer than 15 
and lOday after exposure to the 1.0 and 5.0% extracts respectively. While the 
lowest concentration revealed 2 lactones, protoanemonin and anemonin, which 
may have been responsible for the insecticidal activity demonstrated in the trail. 
Further lest of R. sceleratus extracts for the control of plant pests, particulary 
under storage conditions are advocated. 
Prieto et al. (2003) reported Ranunculus sceleratus is a widespread 
species with unique toxicological and pharmacological activities. The present 
study seeks to assess this species ability both in vitro and in vivo to modulate 
processes involved in inflammations. To this end, different extracts from the aerial 
parts of the plant were tested in several models of acute inflammation induced by 
tetradecanoylphorbol acetate (TPA), arachidonic acid (AA) and carrageenan, as 
well as in two modets of delayed hypersensitivity induced by oxazolone and 
dinitroflurobencene (DNFB). The extracts were also assayed in models of 
eicosanoid and elastase released by intact cells. When tested in vivo, all of the 
extracts showed anti-inflammetory or neutral effects. In vitro, non-polar extracts 
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of this species were able to inhibit eicosanoid production, where as polar extract 
enhanced the synthesis of 5 (S)-HETE, LTB4 and 12(S)-HHTrE. The hypothesis 
of a "counter-irritant" mechanism of action has thus been proposed and is also 
discussed. 
Cristobai-Alejo et a/.(2006) reported that screening of 55 plant extracts 
against second stage juveniles of Meloidogyne incognita was conducted. These 
extracts were obtained from leaves, stems and roots of 20 native Yucatecan plants, 
of which 13 species were characterized as endemic. These were Accdypha 
gaumeri, Ageratum gaumeri. Ambrosia hispida, Bidens alba, Blechum 
piramidatum, Caesalpinia yucalanensis, Celea urticifolia, Carlowrighlia 
myriantha, Crohn chichenensis, Eugenia yucalanesis, Eugenia winzwelingii, 
Furcraea cahum, Stenandrium nanum, Tephrosia cinerea, Trichilia arborea, 
Trichilia minuliflora, Randia longiloba, Randia obcordata, Randia standleyana, 
and Vilex gaumeri. An in vitro nematicidal assay, carried out at 250 and 500 ppm 
showed that extracts from Galea urticifolia leaves and roots, Eugenia winzerlingii 
leaves and Tephrosia cinerea stems were the most active against M. incognita. 
The plant extracts were evaluated at 0, 50, 100, 200, 300, 400 and 500 ppm to 
obtain their median effective dose. Result showed that Eugenia winzerlingii leaf 
extract induced at 300 ppm mortalities of 77% and 84% after 48 and 72 hr, 
respectively. The activity demonstrated by Eugenia winzerlingii was good enough 
to propose this plant for further studies at green house and field stages to 
determine its efficacy in soil. 
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Chapter- 3 
MATERIALS AND METHODS 
Chapter 3 Material and Methods 
The different materials used and the methods employed during the 
course of proposed experimental programme are generalized as follows: 
Selection of test plant: 
Cicer arietinum Linn. var. Rachna (Chickpea), Vigna radiata Linn. 
Var. Soona Mung (Green gram) and Pisum sativum Linn. var. Harbhajan (Pea) 
were used as the test plants. The seeds of the above mentioned plants were 
obtained from National Seed corporation (NSC), New Delhi, India. 
Selection of Test Pathogen: 
The root-knot nematode, Meloidogyne incognita (Kofoid and White, 
1919) Chitwood, 1949 was selected as test pathogen. 
Preparation and Sterilization of Soil Mixture: 
A mixture of sandy-loam soil and compost was prepared in the ratio of 
3:1 (soil: manure). This soil mixture was filled in 15 cm earthen pots at the rate of 
1kg per pots. The soils in each pot were moisted with sufficient water before 
sterilization. Later pots with soil were sterilized in an autoclave at 15 lbs pressure 
for 20 minutes. 
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Raising and Maintenance of Chickpea, Green gram and Pea seedlings: 
Seeds were surface sterilized with mercuric chloride (0.1%) and 
washed thrice with sterile distilled water. Surface sterilize seeds of chickpea, green 
gram and pea were sown in pots having sterilized soils @ three seeds per pot each. 
At three-leaf stage, extra plants were removed and one plant per pot was kept as 
test plant. Watering was done when required. 
Raising and Maintenance of Nematode Inoculum: 
Single egg mass obtained from eggplant (aubergine) roots infected with 
Meloidogyne incognita was surface sterilized with chlorox (calcium hypochloride) 
for 5 minutes and then washed thrice in sterilized distilled water. The egg mass 
was then allowed to hatch in sterilized distilled water at 27°C. The second stage 
juvenile (J2) thus obtained were first identified as Meloidogyne incognita and then 
used for fiirther inoculation of eggplants to maintain pure culture and regular 
supply for experimental work. For counting 5 ml suspension of larvae were placed 
in counting dish and counted under stereoscopic microscope (Southy, 1970). 
Preparation of Plant Extracts: 
The ten plants namely Abutilon indicum Linn., Altemanthera 
philoxeroides (Mart.) Griseb., Eclipta alba Linn., Euphorbia hirta Linn., Launaea 
nudicaulis Hool., Lindenbergia indica Linn., Pluchea lanceolata Oliv., 
Ranunculus sceleratus Linn., Stellaria media (Linn.) Vill., Tridax procumbem 
Linn., Tagets erecta L. and Azadirachta indica A. Juss. were collected from 
around the University campus of AMU., Aligarh. Leaves of different plants @ 20 
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g and 30 g each separately, were washed with distilled water, chopped and 
macerated in grinder to have a paste. Then paste was mixed with enough distilled 
water to make it 100 ml, filtered through four-ply muslin cloth. The prepared 
solution served as stock solution (S) for treatment of three host plants. 
To test the mortality and hatching of the root-knot nematode the paste 
of lOOg leaves of different plants mixed with distilled water to make it 100ml. The 
prepared solution served as stock solution. Futher dilutions i.e. S/2, S/10, S/100 
and S/1000 were prepared from stock solution (S). 
Preparation of different concentrations: 
From the above stock solution (S) of 20g and 30g the following 
concentrations were prepared, 
Concentration 
S 
S/2 
S/10 
s/100 
s/1000 
Mortality: 
Egg masses of root-knot nematode, Meloidogyne incognita were kept 
for hatching in coarse sieves (1mm) having tissue paper and placed in petri dish 
containing sterilized distilled water just touching its lower side. Freshly hatched 
larvae were collected in a beaker daily for three days. 
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Extract 
1ml (S) 
1ml (S) 
1ml (S) 
1ml (S/10) 
1ml (S/100) 
Distilled water 
~ 
1ml 
9ml 
9ml 
9ml 
Five ml of aqueous suspension containing about 1000 freshly hatched 
larvae of Meloidogyne incognita were poured over Icm diameter sieves of 350-
meshes/ linear inch (Alam et al, 1973). The sieves were inverted over petri dish of 
40mm diameter and the nematodes washed down with the help of 5 ml plant 
extract of different plants separately. 
Petri dishes containing sterilized distilled water alone served as control. 
There were three replicates for each treatment. The petri dishes were sealed with 
petroleum jelly and kept at 28^C temparature. Numbers of mobile and immobile 
larvae were counted after 12, 24, 48 and 72 hours of exposure. The death of larvae 
was ascertained by transferring the immobilized larvae into water for 1 hour and 
percent mortality was calculated. 
Hatching: 
Egg masses were taken from thoroughly washed roots of eggplant 
infected with the root-knot nematode, Meloidogyne incognita (Kofoid and White, 
1919) Chitwood, 1949. Five egg masses of an average size were kept in 40mm 
petri dishes containing 5 ml solution of different concentration of leaf extracts 
separately. Petri dishes containing sterilized distilled water only serve as control. 
There were three replicates for each treatment. Petri dishes were sealed with white 
petroleum jelly and were left for 48 hours at 28°C temparature. The total numbers 
of hatched larvae were counted with the help of counting dish under stereoscopic 
microscope. 
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Preparation of dry leaves: 
The leaves of Ranunculus sceleratus, Tagetes erecta and Azadirachta 
indica were collected from the university compus of A.M.U., Aligarh. The fresh 
leaves were washed thoroughly with distilled water and shade dried for the period 
of three weeks and grind in a mixer grinder into a powdered form. The powder 
samples were stored at room temperature for fiither analysis. 
Preparation of cold and hot aqueous extract of dry leaves: 
20g and 30g powder sample of Ranunculus sceleratus, Tagetes erecta 
and Azadirachta indica were dissolved in distilled water at the rate of 20g/100ml of 
distilled water and 30g/100ml of distilled water for one night in room temparature 
to obtained cold aqueous extracts. Whereas for hot aqueous extracts the conical 
flasks were kept on the water bath for Vi an hours and cool it down. The extracts so 
prepared were squeezed through muslin cloth and Whatman's filter paper No. 1. 
The extracts so obtained were put in conical flask and stored in a refrigerator, used 
as stock solution (S). From stock solution (S) fijrther dilutions were prepared. 
Prepatation of ethyl acetate, chloroform and butanol extract of dry leaves: 
20g and 30g dry leaves powder was dissolved in 100ml of ethyl acetate, 
chloroform and butanol separetly in a conical flask. Then all these solution were 
tranfered into the separating fiinnel separately and shaked the separating funnel 
vigorously for 30min. 
Later the ethyl acetate, chloroform and butanol fractions were taken out. 
This process was repeated twice to have pure ethyl acetate, chloroform and butanol 
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fractions. These fractions were dried under vacuum dryer and obtained residues. 
These residues were dissolved separatelty in 100ml of distilled water and served as 
stock solution (S) for further test. 
Preparation of Carbofuran treatment: 
To test the mortality and hatching of root-knot nematode, Meloidogyne 
incognita, Ig of carbofiiran was mixed with 100ml of distilled water. The prepared 
solution serves as stock solution (S). Further, dilutions i.e. S/2, S/10, S/100 and S/1000 
were prepared from the above solution. 
Inoculation Technique of Carbofuran: 
Different doses of carbofuran @ Ig a.i./kg of soil and 1.5 g a.i./kg of 
soil were applied after a week of nematode inoculation. 
Inoculation Techniques of aqueous leaf extracts of different plants: 
The three weeks old seedling (three leaf stage) of chickpea, green gram 
and pea were inoculated with 1000 (one thousand) freshly hatched second stage 
juveniles (J2) of Meloidogyne incognita. Nematode inoculum was poured 
uniformly all around the roots by exposing them. After inoculation the exposed 
roots were covered by leveling the soil properly. 
Aqueous leaf extracts of Abutilon indicum Linn, Altemanthera 
philoxeroides (Mart) Griseb, Eclipta alba Linn, Euphorbia hirta Linn., Launaea 
nudicaulis Hool., Lindenbergia indica, Pluchea lanceolata Oliv, Ranunculus 
.sceleratus Linn., Stellaria media (Linn) Vill., Tridax procumbens Linn., Tagetes 
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erecta L. and Azadirachta indica A. Juss. were poured around the roots of 
chickpea, green gram and pea seedling @ 20g and 30g per plant. 
Determination of Plant Growth: 
The plants were harvested 60 days after inoculation. Root system was 
gently washed with tap water taking utmost care to avoid loss or injury to the root 
system during the complete operation. The excess water of plant was removed by 
putting them between the folds of blotting sheets. 
The plants were cut with a sharp knife just above the base of the root 
emergence zone. Fresh weight of the root and shoot of all the replicates was taken 
in gram. Root and shoot length of plants was measured with the help of meter 
scale. After taking fi"esh weight of roots and the shoots, these were kept in bamboo 
envelopes and placed in an incubator for 48 hours at SO'^ C to obtain their dry 
weights. 
Root nodule estimation: 
Nodules were estimated by counting the number of nodules per root 
system and percentage of nodulation reduction was calculated. 
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Determination of Nematode population: 
The final population of the root-knot nematode in the soil and root 
tissues was determined (Christii, 1946). 
Root-knot index was recorded as under 
1= No galls no egg masses. 
2=1-10 galls/ egg masses 
3=11-30 galls / egg masses 
4=31-100 galls / egg masses 
5=101 and above galls / egg masses. 
Nematode Population Estimation: 
For extraction of nematodes from the soil 250 g sub samples of well 
mixed soil from each treatment was processed through Cobb's sieving and 
decanting method followed by modified Bearman fiinnel technique (Southey, 
1986). The nematode suspension was collected after 24 hours and number of 
nematodes was counted in counting dish by taking 2ml suspension from each 
sample under the stereoscopic microscop. Mean of the three such samples was 
obtained and the population of nematodes per kg soil was calculated. 
For estimation of nematode population in roots, l.Ogm of root from 
each replicated treatment was macerated for 45 seconds in an electrically operating 
wearing blender in enough water. Counting was done from the suspension thus 
obtained as described above. The total final population was obtained by adding the 
soil as well as root population and the reproduction factor (R/f) was calculated by 
the formula of Oostenbrink (1966) as follows: 
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Rf=Pf/Pi 
Where Pf represent the final population and Pi represent the initial population of 
the nematodes. 
Estimation of Chlorophyll: 
For estimation of chlorophyll contents, Ig fresh leaf pieces were 
crushed in motar and pestle containing 50 ml of 80% acetone. The crushed 
material was filtered through Whatman's (No.2) filter paper. The filtrate was 
transferred to lOOml volumetric flask and the volume was made up to the mark 
with 80% acetone. The transmittance was read at 645 and 663nm on 'Spectronic 
20' colorimeter. The amount of chlorophyll a, b, and total chlorophyll was 
determined as mg/g fresh leaf according to the formula given by Mac Lachlan and 
Zalik(1963). 
Estimation of Protein: 
Protein content in the leaves was estimated by the method of Lowry et 
al (1951). Preparation of Reagent: Six reagents were needed for estimation of 
protein i.e. A, B, C, D, E and F. 
Reagent A: Equal quantity of (1:1) 2% Na2C03 and O.IN NaOH prepared in 
double distilled water. 
Reagent B: 0.5% CuSo4 + 1% sodium tartarate in 1:1 ratio prepared in double 
distilled water. 
Reagent C: 50 ml of reagent A + 1ml of reagent B. 
Reagent D: Reagent B + Na2C03 (1:1 ratio) 
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Reagent E: Folin Phenol Reagent. 
Reagent F: 40g of NaOH dissolved in one litre of double distilled water to mark 
IN-NaOH solution. 
For extraction of soluble and insoluble protein, 50mg of dried sample 
was taken. Then it was crushed in 10-15ml of phosphate buffer and filtered 
through muslin cloth. It was transferred to a centrifuge tube with repeated washing 
and volume was made upto 5ml with double distilled water. The extract was then 
centrifiiged at 4,000 rpm for 5 minutes and the supemantant was collected for 
soluble protein. 
Estimation of soluble Protein: 
For the estimation of soluble protein 1ml of supernatant was transferred 
to a 10ml test tube and 5ml of reagent C was added. The solution was mixed well 
and allowed to stand for 10 minutes at room temperature. 0.5ml of reagent E was 
added rapidly with immediate mixing. After 30 minutes, the blue coloured solution 
appeared. This solution was transferred to a colorimetric tube and its intensity was 
measured by reading its optical density (O.D) at 660nm in 'Spectronic 20' 
colorimeter. A blank was run simultaneously. 
Estimation of Insoluble Protein: 
To the residue of 5 ml of 5% trichloroacetic acid was added. The 
solution was allowed to stand at room temperature for 30 minutes after thorough 
shaking. It was then centrifiiged at 4,000 rpm for 10 minutes and the supernatant 
was discarded. 5ml of IN NaOH was added to the residue and mixed well by 
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shaking. The residue was allowed to stand in water bath at SO'^ C for 30 minutes. 
Then it was cooled and centrifuged at 4000 rpm. the supernatant together with 
three washing with IN NaOH, was collected in a 25ml volumetric flask with IN 
NaOH. One ml of NaOH extract was transferred to a 10 ml test tube and 5 ml of 
reagent E was added rapidly with immediate mixing. After 30 minutes the 
intensity of the blue solution was measured at 660nm using a 'Spectronic 20' 
colorimeter. 
Standard for Protein: 
40mg of egg albumin was taken in a 100ml of volumetric flask, to 
which l-2ml of O.IN NaOH was added. The contents of flask were strirred 
carefully and placed on a water bath for a short period for heating. After the 
albumin became solubilized the volume of the flask was made upto the mark by 
double distilled water. From this solution 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 
and 1 ml was pipetted to ten different test tubes, the solution in each test tube 
diluted to 1ml by adding 0.9, 0.8, 0.7, 0.6, 0.5, 0.4, 0.3, 0.2, 0.1 and 0.0ml of 
double distilled water respectively. In each test tube 5ml of reagent C was mixed 
and allowed to stand for 10 minutes at room temparature. 0.5ml of reagent E was 
then added rapidly with immediate mixing. The optical density of the solution was 
read at 660nm using a 'Spectronic 20' colorimeter. A blank was also run 
simultaneously. 
Statistical analysis: 
The data obtained were analysed statistically and significance of 
variance was calculated at P<0.05 and P<0.01 levels. 
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Chapter'4 
RESULT 
Chapter -4 Results 
1. Effect of aqueous leaf extracts of different plants on the mortality of root-
knot nematode, Meloidogyne incognita J2 after 12 hours. 
It is evident from the data presented in Table No. 4 that the mortality 
of root knot nematode larvae differed with different concentrations of leaf extracts 
and the duration of exposure. The Ranunculus sceleratus proved highly toxic to 
larvae followed by Launaea nudicaulis, Eclipta alba, Abutilon indica, Euphorbia 
hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, 
Stellaria media and Tridax procumbens. 
The percent mortality was 60, 29, 25, 22 and 20 in Abutilon indicum; 
22, 18, 15, 10 and 5 in Altemanthera philoxeroides; 73, 60, 46, 32 and 25 in 
Eclipta alba; 27, 24, 20, 16 and 14 in Euphorbia hirta; 78, 68, 54, 31 and 26 in 
Launaea nudicaulis; 25, 21, 17, 13 and 9 in Lindenbergia indica; 23, 19, 15, 11 
and 7 in Pluchea lanceolata; 100, 92, 78, 53, 31 in Ranunculus sceleratus; 20, 16, 
16, 12, and 8 in Stellaria procumbens and 18, 15, 10, 6 and 2 in Tridax 
procumbens in S, S/2, S/10, S/100 and S/1000 concentrations respectively as 
compared to 2 in distilled water after 12 hours of exposure. 
2. Effect of aqueous leaf extract of different plants on the mortality of root-
knot nematode, Meloidogyne incognita J2 after 24 hours. 
It is clear from Table No. 5 that Rununculus sceleratus was highly 
toxic to larvae oi Meloidogyne incognita after 24 hours of exposure. 
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Table No. 4. Effect of aqueous leaf extract of different plants on the larval mortality 
of root-knot nematode, Meloidogyne incognita J2 after 12 hours. 
Treatments 
Abutilon indicum 
A Itemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
C D 
Percent mortality of larvae in different concentrations 
S 
60 
22 
73 
27 
78 
25 
23 
100 
20 
18 
4.058 
S/2 
29 
18 
60 
24 
68 
21 
19 
92 
16 
15 
3.396 
S/10 
25 
15 
46 
20 
54 
17 
15 
78 
16 
10 
2.784 
S/100 
22 
10 
32 
16 
31 
13 
11 
53 
12 
6 
1.89 
S/1000 
20 
5 
25 
14 
26 
9 
7 
31 
8 
2 
1.33 
D.D.W 
Control 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
NS 
CD. = Critical difference 
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Table No. 5. Effect of aqueous leaf extract of different plants on the larval mortality 
of root-knot nematode, Meloidogyne incognita J2 after 24 hours. 
Treatments 
Abutilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
CD 
Percent mortality of larvae in different concentrations 
S 
79 
29 
89 
36 
94 
33 
31 
100 
26 
24 
4.756 
S/2 
76 
27 
85 
34 
90 
31 
29 
96 
26 
22 
4.546 
S/10 
63 
24 
72 
31 
82 
29 
26 
90 
22 
19 
4.034 
S/100 
58 
22 
67 
29 
75 
26 
24 
87 
20 
17 
3.768 
S/1000 
45 
20 
60 
26 
70 
24 
22 
80 
11 
15 
3.373 
D.D.W 
Control 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
NS 
C.D.= Critical difference 
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Table No. 6. Effect of aqueous leaf extract of different plants on the larval mortality 
of root-knot nematode, Meloidogyne incognita J2 after 48 hours. 
Treatments 
Abutilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
C D 
Percent mortality of larvae in different concentrations 
S 
89 
46 
90 
67 
100 
61 
54 
100 
37 
27 
5.532 
S/2 
84 
42 
89 
62 
95 
57 
49 
98 
26 
23 
5.245 
S/10 
79 
38 
82 
58 
93 
52 
45 
97 
23 
22 
4.960 
S/100 
69 
33 
81 
54 
89 
48 
41 
90 
22 
21 
4.619 
S/1000 
61 
29 
79 
50 
82 
44 
36 
88 
20 
19 
4.317 
D.D.W 
Control 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
NS 
CD. = Critical difference 
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Table No.7. Effect of aqueous leaf extract of different plants on the larval mortality of 
root-knot nematode, Meloidogyne incognita J2 after 72 hours. 
Treatments 
Abutilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
CD. 
Percent mortality of larvae in different concentrations 
S 
100 
67 
100 
100 
100 
100 
75 
100 
62 
50 
NS 
S/2 
79 
55 
99 
73 
100 
67 
60 
100 
46 
44 
5.837 
S/10 
75 
48 
95 
70 
99 
64 
56 
100 
43 
40 
5.576 
S/100 
71 
45 
87 
66 
96 
60 
53 
98 
39 
37 
5.277 
S/1000 
68 
41 
81 
56 
89 
54 
49 
92 
36 
33 
4.866 
D.D.W 
Control 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
NS 
CD. = Critical difference 
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Table No.8. Effect of aqueous fresh leaf extract of Rananculus sceleratus, Tagetes 
erecta, Azadirachia indica and carbofuran (Img/lOOml distilled water) on 
the larval mortality of root-knot nematode, Meloidogyne incognita J2 
after different durations. 
Treatments 
Rananculus sceleratus 
Tagetes erecta 
Azadirachta indica 
Carbofuran 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
12 hours 
24 hours 
48 hours 
72 hours 
12 hours 
24 hours 
48 hours 
72 hours 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
Percent mortality of larvae in different concentrations 
S 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
NS 
S/2 
92 
96 
98 
100 
84 
92 
95 
98 
99 
100 
100 
100 
100 
100 
100 
100 
7.65 
S/10 
78 
90 
97 
100 
73 
78 
83 
90 
96 
98 
100 
100 
100 
100 
100 
100 
7.14 
S/100 
53 
87 
90 
98 
50 
75 
82 
83 
91 
98 
100 
100 
100 
100 
100 
100 
7.12 
S/1000 
31 
80 
88 
92 
30 
70 
75 
80 
50 
82 
91 
96 
90 
93 
95 
98 
6.46 
DDW 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
NS 
CD. = Critical difference 
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The percent mortality was 79, 76, 63, 58 and 45 in Abutilon indicum; 
29, 27, 24, 22 and 20 in Altemanthera philoxeroides; 89, 85, 72, 67 and 60 in 
Eclipta alba; 36, 34, 31, 29 and 26 in Euphorbia hirta; 94, 90, 82, 75 and 70 in 
Launaea nudicaulis; 33, 31, 29, 26 and 24 in Lindenbergia indica; 31, 29, 26, 24 
and 22 in Pluchea lanceolata; 100, 96, 90, 87, and 80 in Ranunculus sceleratus; 
26, 26, 22, 20, and 11 in Stellaria procumbem and 24, 22, 19, 17 and 15 in Tridax 
procumbens in S, S/2, S/10, S/100 and S/1000 concentrations respectively as 
compared to 2 in distilled water even after 24 hours of exposure. 
3. Effect of aqueous ]eaf extracts of different plants on the mortality of root 
knot nematode, Meloidogyne incognita J2 after 48 hours. 
It is proved from the data presented in Table No. 6 that after 48 hours 
exposure the percent mortality was 89, 84, 79, 69 and 61 in Abutilon indicum; 46, 
42, 38, 33 and 29 in Altemanthera philoxeroides; 90, 89, 82, 81 and 79 in Eclipta 
alba; 67, 62, 58, 54 and 50 in Euphorbia hirta; 100, 95, 93, 89 and 82 in Launaea 
nudicaulis; 61, 57, 52, 48 and 44 in Lindenbergia indica; 54, 49, 45, 41 and 36 in 
Pluchea lanceolata; 100, 98, 97, 90, and 88 in Ranunculus sceleratus; 37, 26, 23, 
22, and 20 in Stellaria procumbens and 27, 23, 22, 21 and 19 in Tridax 
procumbens in S, S/2, S/10, S/100 and S/1000 concentrations respectively as 
compared to 2 in distilled water after 48 hours of exposure. 
90 
4. Effect of aqueous leaf extracts of different plants on the mortality of root-
knot nematode, Meloidogyne incognita J2 after 72 hours. 
It is cleared from Table No. 7 that after 72 hours of exposure the 
percent mortality of root knot nematode, Meloidogyne incognita in all the 
treatment was 100% in 'S' concentration. 
The percent mortality was 100, 79, 75, 71 and 68 in Abutilon indicum; 
67, 55, 48, 45 and 41 in Altemanthera philoxeroides; 100, 99, 95, 87 and 81 in 
Eclipta alba; 100, 73, 70, 66 and 56 in Euphorbia hirta; 100, 100, 99, 96 and 89 
in Launaea nudicaulis; 100, 67, 64, 60 and 54 in Lindenbergia indica; 75, 60, 56, 
53 and 49 in Pluchea lanceolata; 100, 100, 100, 98, and 92 in Ranunculus 
sceleratus; 62, 46, 43, 39, and 36 in Stellaria procumbens and 50, 44, 40, 37 and 
33 in Tridax procumbens in S, S/2, S/10, S/100 and S/1000 concentrations 
respectively. In distilled water percent mortality remains 2 even after 72 hours of 
exposure. 
5. Effect of aqueous fresh leaf extract of Ranunculus sceleratus, Tagetes 
erecta, Azadirachta indica and carbofuran (Img/lOOml distilled wate) on the 
larval mortlity of root-knot nematode, Meloidogyne incognita it after 
different hours. 
It is clear from Table No. 8 that the percent mortality was 100, 92, 78, 
53 and 31 in 12 hours; 100, 96, 90, 87 and 80 in 24 hours; 100, 98, 97, 90 and 88 
in 48 hours and 100, 100, 100, 98 and 92 in 72 hours in aqueous fresh leaf extract 
of Ranunculus sceleratus in S, S/2, S/10, S/100 and S/1000 concentrations 
91 
Table No.9. Effect of cold aqueous leaf extract of Ranunculus sceleratus, on the 
percent mortality of root-knot nematode, Meloidogyne incognita J2 after 
different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
*ercent mortality of larvae in different concentrations 
S/2 
91 
96 
98 
100 
4.89 
S/10 
72 
88 
97 
100 
4.59 
S/100 
67 
86 
89 
98 
4.37 
S/1000 
59 
72 
85 
95 
4.01 
D.D.W 
2 
2 
2 
2 
NS 
CD. = Critical difference 
Table No.lO. Effect of cold aqueous leaf extract of Tagetes erecta on the percent 
mortality of root-knot nematode, Meloidogyne incognita J2 after 
different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
CD. 
S 
100 
100 
100 
100 
NS 
*ercent mortality of larvae in different concentrations 
S/2 
82 
89 
93 
98 
4.60 
S/10 
71 
77 
82 
87 
4.03 
S/100 
49 
73 
79 
81 
3.68 
S/1000 
27 
67 
72 
77 
3.31 
D.D.W 
2 
2 
2 
2 
NS 
CD. = Critical difference 
Table No.ll. Effect of cold aqueous leaf extract of Azadiracta indica on the percent 
mortality of root-knot nematode, Meloidogyne incognita J2 after 
different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
CD. 
S 
100 
100 
100 
100 
NS 
Percent mortality of larvae in different concentrations 
S/2 
97 
100 
100 
100 
2.52 
S/10 
87 
95 
100 
100 
4.87 
S/100 
84 
93 
98 
100 
4.78 
S/1000 
75 
87 
92 
100 
4.52 
D.D.W 
2 
2 
2 
2 
NS 
CD. = Critical difference 
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respectively. In distilled water percent mortality remains 2 even after 72 hours of 
exposure. 
100, 84, 73, 50 and 30 in 12 hours; 100, 92, 78, 75 and 70 in 24 hours; 
100, 95, 83, 82 and 75 in 48 hours and 100, 98, 90, 83 and 80 in 72 hours in 
aqueous fresh leaf extract of Tagetes erecta in S, S/2, S/10, S/100 and S/1000 
concentrations respectively. In distilled water percent mortality remains 2 even 
after 72 hours of exposure. 
100, 99, 96, 91 and 50 in 12 hours; 100, 100, 98, 98 and 82 in 24 
hours; 100, 100, 100, 100 and 91 in 48 hours and 100, 100, 100,100 and 96 in 72 
hours in aqueous fresh leaf extract of Azadirachta indica in S, S/2, S/10, S/100 
and S/1000 concentrations respectively. In distilled water percent mortality 
remains 2 even after 72 hours of exposure 
100, 100, 100, 100 and 90 in 12 hours; 100,100, 100, 100 and 93 in 24 
hours; 100, 100, 100, 100 and 95 in 48 hours and 100, 100, 100, 100 and 98 in 72 
hours in aqueous fresh leaf extract of carbofiiran in S, S/2, S/10, S/100 and S/1000 
concentrations resjjectively. In distilled water percent mortality remains 2 even 
after 72 hours of exposure 
6. Effect of cold aqueous leaf extract of Ranunclulus scleratus on the percent 
mortality of Meloidogyne incognita J2 in different durations. 
It is clear from Table No. 9 that the percent mortality was 100, 91,72, 
67 and 59 in 12 hours; 100, 96, 88, 86 and 72 in 24 hours; 100, 98, 97, 89 and 85 
in 48 hours and 100, 100, 100, 98 and 95 in 72 hours in cold aqueous leaf extract 
92 
of Ranunculus sceleratus in S, S/2, S/10, S/100 and S/1000 concentrations 
respectively as 2 in distilled water even after 72 hours of exposure. 
7. Effect of cold aqueous leaf extract of Tagetes erecta on the percent 
mortality of Meloidogyne incognita Jj in different durations. 
The data presented in the Table No. 10 clearly shows that the percent 
mortality was 100, 82, 71, 49 and 27 in 12 hours; 100, 89, 77, 73 and 67 in 24 
hours; 100, 93, 82, 79 and 72 in 48 hours and 100, 98, 87, 81 and 77 in 72 hours in 
Tagetes erecta in S, S/2, S/10, S/100 and S/1000 concentrations respectively as 2 
in distilled water even after 72 hours of exposure. 
8. Effect of cold aqueous leaf extract of Azadirachta indica on the percent 
mortality of Meloidogyne incognita J2 in different durations. 
It is clear from Table No. 11 that the percent mortality was 100, 97, 87, 
84 and 75 in 12 hours; 100, 100, 95, 93 and 87 in 24 hours; 100, 100,100, 98 and 
92 in 48 hours and 100, 100, 100, 100 and 100 in 72 hours in cold aqueous leaf 
extract of Azadirachta indica in S, S/2, S/10, S/100 and S/1000 concentrations 
respectively as 2 in distilled water even after 72 hours of exposure. 
9. Effect of hot aqueous leaf extract of Ranunclulus scleratus on the percent 
mortality of Meloidogyne incognita J2 in different durations. 
It is clear from Table No. 12 that the percent mortality was 100, 95, 80, 
72 and 42 in 12 hours; 100, 98, 93, 90 and 84 in 24 hours; 100, 100, 100, 96 and 
90 in 48 hours and 100, 100, 100, 100 and 97 in 72 hours in cold aqueous dry leaf 
93 
Table No. 12. Effect of hot aqueous leaf extract of Ranunculus sceleratus on the 
percent mortality of root-knot nematode, Meloidogyne incognita Jz in 
different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
*ercent mortality of larvae in different concentrations 
S/2 
95 
98 
100 
100 
4.16 
S/10 
80 
93 
100 
100 
4.78 
S/100 
72 
90 
96 
100 
4.60 
S/1000 
42 
84 
90 
97 
4.19 
D.D.W 
2 
2 
2 
2 
NS 
CD. = Critical difference 
Table No.l3. Effect of hot aqueous leaf extract of Tagetes erecta on the percent 
mortality of root-knot nematode, Meloidogyne incognita J2 in different 
durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
*ercent mortality of larvae in different concentrations 
S/2 
85 
91 
97 
100 
4.74 
S/10 
79 
85 J 
91 
96 
4.46 
S/100 
70 
79 
85 
89 
4.12 
S/1000 
37 
72 
80 
83 
3.64 
D.D.W 
2 
2 
2 
2 
NS 
CD. = Critical difference 
Table No.l4. Effect of hot aqueous leaf extract of Azadirachta indica on the percent 
mortality of root-knot nematode, Meloidogyne incognita J2 in different 
durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
Percent mortality of larvae in different concentrations 
S/2 
100 
100 
100 
100 
NS 
S/10 
92 
97 
100 
100 
4.94 
S/100 
87 
95 
100 
100 
4.87 
S/1000 
81 
91 
97 
100 
4.71 
D.D.W 
2 
2 
2 
2 
NS 
CD. = Critical difference 
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powder extract of Ranunculus sceleratus in S, S/2, S/10, S/100 and S/1000 
concentrations respectively as 2 in distilled water even after 72 hours of exposure. 
10. Effect of hot aqueous leaf extract of Tagetes erecta on the percent 
mortality of Meloidogyne incognita J2 in different durations. 
It is clear from Table No. 13 that the percent mortality was 100, 85, 79, 
70 and 37 in 12 hours; 100, 91, 85, 79 and 72 in 24 hours; 100, 97, 91, 85 and 80 
in 48 hours and 100, 100, 96, 89 and 83 in 72 hours in hot aqueous extract Tagetes 
erecta in S, S/2, S/10, S/100 and S/1000 concentrations respectively as 2 in 
distilled water even after 72 hours of exposure. 
11. Effect of hot aqueous leaf extract of Azadirachta indica on the percent 
mortality of Meloidogyne incognita J2 in different durations. 
The data presented in the Table No. 14 clearly shows that percent 
mortality was 100, 100, 92, 87 and 81 in 12 hours; 100, 100, 97, 95 and 91 in 24 
hours; 100, 100, 100, 100 and 97 in 48 hours and 100, 100, 100, 100 and 100 in 72 
hours in hot aqueous leaf extract oi Azadirachta indica in S, S/2, S/10, S/100 and 
S/1000 concentrations respectively as 2 in distilled water even after 72 hours of 
exposure. 
12. Effect of ethyl acetate leaf extract of Ranunculus scelaratus on the percent 
mortality of Meloidogyne incognita J2 in different durations. 
It is clear from Table No. 15 that the percent mortality was 100, 97, 94, 
90 and 87 in 12 hours; 100, 100, 100, 100 and 97 in 24 hours; 100, 100, 100, 100 
94 
Table No.15. Effect of ethyl acetate leaf extract of Ranunculus sceleratus on the 
percent mortality of root-knot nematode, Meloidogyne incognita J2 
after different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
'ercent mortality of larvae in different concentrations 
S/2 
97 
100 
100 
100 
2.68 
S/10 
94 
100 
100 
100 
2.66 
S/100 
90 
100 
100 
100 
2.64 
S/1000 
87 
97 
100 
100 
2.61 
D.D.W 
2 
2 
2 
2 
NS 
CD. = Critical difference 
Table N0.I6. Effect of ethyl acetate leaf extract of Tagetes erecta on the percent 
mortality of root-knot nematode, Meloidogyne incognita J2 after 
difTerent durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
*ercent mortality of larvae in different concentrations 
S/2 
81 
87 
97 
100 
4.65 
S/10 
77 
82 
94 
97 
4.46 
S/100 
69 
75 
88 
95 
4.17 
S/1000 
55 
70 
81 
87 
3.79 
D.D.W 
2 
2 
2 
2 
NS 
CD. = Critical difference 
Table No. 17. Effect of ethyl acetate leaf extract of Azadiracta indica on the percent 
mortality of root-knot nematode, Meloidogyne incognita J2 after 
different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
'ercent mortality of larvae in different concentrations 
S/2 
100 
100 
100 
100 
NS 
S/10 
96 
100 
100 
100 
3.59 
S/100 
93 
100 
100 
100 
3.57 
S/1000 
91 
99 
100 
100 
3.55 
D.D.W 
2 
2 
2 
2 
NS 
CD. - Critical difference 
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and 100 in 48 hours; 100, 100, 100, 100 and 100 in 72 hours in ethyl acetate leaf 
extract of Ranunculus scelaratus in S, S/2, S/10, S/100 and S/1000 concentrations 
respectively as 2 in distilled water even after 72 hours of exposure. 
13. EfTect of ethyl acetate leaf extract of Tagetes erecta on the percent 
mortality of Meloidogyne incognita Jj in different durations. 
The data presented in the Table No. 16 shows that the percent mortality 
was 100, 81, 77, 69 and 55 in 12 hours; 100, 87, 82, 75 and 70 in 24 hours; 100, 
97, 94, 88 and 81 in 48 hours and 100, 100, 97, 95 and 87 in 72 hours in ethyl 
acetate leaf extract of Tagetes erecta in S, S/2, S/10, S/100 and S/1000 
concentrations resp)ectively as 2 in distilled water even after 72 hours of exposure. 
14. Effect of ethyl acetate leaf extract of Azadirachta indica on the percent 
mortality of Meloidogyne incognita J2 in different durations. 
It is clear fi-om Table No. 17 that the percent mortality was 100, 100, 
96, 93 and 91 in 12 hours; 100, 100, 100, 100 and 99 in 24 hours; 100, 100, 100, 
100 and 100 in 48 hours and 100, 100, 100, 100 and 100 in 72 hours in ethyl 
acetate leaf extract oi Azadirachta indica in S, S/2, S/10, S/100 and S/1000 
concentrations respectively as 2 in distilled water even after 72 hours of exposure. 
15. Effect of chloroform leaf extract of Ranunculus scelaratus on the percent 
mortality of Meloidogyne incognita J2 after different durations. 
It is clear from Table No. 18 that the percent mortality was 100, 82, 73, 
70 and 67 in 12 hours; 100, 97, 89, 88 and 72 in 24 hours; 100, 100, 100, 95 and 
90 in 48 hours; 100, 100, 100, 96 and 97 in 72 hours in hot aqueous and 
95 
Table No.18. Effect of chloroform leaf extract of Ranunculus sceleratus on the 
percent mortality of root-knot nematode, Meloidogyne incognita J2 
after different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
Percent mortality of larvae in different concentrations 
S/2 
82 
97 
100 
100 
3.47 
S/10 
73 
89 
100 
100 
3.33 
S/100 
70 
88 
95 
96 
3.21 
S/1000 
67 
72 
90 
97 
4.17 
D.D.W 
2 
2 
2 
2 
NS 
C. D. = Critical difference 
Table No.l9. Effect of chloroform leaf extract of Tagetes erecta on the percent 
mortality of root-knot nematode, Meloidogyne incognita J2 after 
different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
'ercent mortality of larvae in different concentrations 
S/2 
84 
89 
93 
100 
4.64 
S/10 
73 
82 
89 
95 
4.32 
S/100 
67 
85 
80 
91 
4.14 
S/1000 
55 
69 
75 
87 
3.68 
D.D.W 
2 
2 
2 
2 
NS 
C D. = Critical difference 
Table No.20. Effect of chloroform leaf extract of Azadirachta indica on the percent 
mortality of root-knot nematode, Meloidogyne incognita J2 after 
different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
S 
100 
100 
100 
100 
NS 
'ercent mortality of larvae in different concentrations 
S/2 
100 
100 
100 
100 
NS 
S/10 
85 
98 
100 
100 
4.89 
S/100 
82 
92 
97 
100 
4.73 
S/1000 
79 
85 
91 
100 
4.51 
D.D.W 
2 
2 
2 
2 
NS 
C D. = Critical difference 
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chloroform extract of dry leaf powder of Ranunculus scelaratus in S, S/2, S/10, 
S/100 and S/1000 concentrations respectively as 2 in distilled water even after 72 
hours of exposure. 
16. Effect of chloroform leaf extract of Tagetes erecta on the percent 
mortality of Meloidogyne incognita Ji after different durations. 
It is clear from Table No. 19 that the percent mortality was 100, 84, 73, 
67 and 55 in 12 hours; 100, 89, 82, 85 and 69 in 24 hours; 100, 93, 89, 80 and 75 
in 48 hours and 100, 100, 95, 91 and 87 in 72 hours in chloroform leaf extract of 
Tagetes erecta in S, S/2, S/10, S/100 and S/1000 concentrations respectively as 2 
in distilled water even after 72 hours of exposure. 
17. Effect of chloroform leaf extract of Azadirachta indica on the percent 
mortality of Meloidogyne incognita iz after different durations. 
Data presented in the Table No. 20 shows that the percent mortality 
was 100, 100, 85, 82 and 79 in 12 hours; 100, 100, 98, 92 and 85 in 24 hours; 100, 
100, 100, 97 and 91 in 48 hours and 100, 100, 100, 100 and 100 in 72 hours in 
chloroform leaf extract of Azadirachta indica in S, S/2, S/10, S/100 and S/1000 
concentrations respectively as 2 in distilled water even after 72 hours of exposure. 
18. Effect of butanol leaf extract of Ranunculus scelaratus on the percent 
mortality of Meloidogyne incognita J2 after different durations. 
It is clear from Table No. 21 that percent mortality was 94, 93, 92, 83 
and 73 in 12 hours; 100, 100, 98, 91 and 82 in 24 hours; 100, 100, 100, 97 and 90 
96 
. . . - , • . - • ^ " ^ I 
Table No.21. Effect of butanol leaf extract of Ranunculus sceleratm on the percent 
mortality of root-knot nematode, Meloidogyne incognita h in after 
different durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
Percent mortality of larvae in different concentrations 
S 
94 
100 
100 
100 
5.01 
S/2 
93 
100 
100 
100 
5.00 
S/10 
92 
98 
100 
100 
4.96 
S/100 
83 
91 
97 
100 
4.73 
S/1000 
73 
82 
90 
97 
4.36 
D.D.W 
2 
2 
2 
2 
NS 
C. D. = Critical difference 
Table No.22. Effect of butanol leaf extract of Tagetes erecta, on the percent mortality 
of root-knot nematode, Meloidogyne incognita ii in after different 
durations. 
Durations 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
Percent mortality of larvae in different concentrations 
S 
87 
93 
97 
100 
4.79 
S/2 
81 
89 
91 
100 
4.59 
S/10 
75 
80 
87 
100 
4.34 
S/100 
67 
77 
82 
91 
4.04 
S/1000 
61 
69 
75 
87 
3.72 
D.D.W 
2 
2 
2 
2 
NS 
C D. = Critical difference 
Table No.23. Effect of butanol leaf extract of Aiadirachta indica, on the percent 
mortality of root-knot nematode, Meloidogyne incognita Jz in after 
different durations. 
Duration 
12 hours 
24 hours 
48 hours 
72 hours 
C D 
Percent mortality of larvae in different concentrations 
S 
100 
100 
100 
100 
NS 
S/2 
98 
100 
100 
100 
1.79 
S/10 
95 
98 
100 
100 
4.16 
S/100 
89 
95 
97 
100 
4.84 
S/1000 
82 
83 
95 
100 
4.57 
D.D.W 
2 
2 
2 
2 
NS 
C D. = Critical difference 
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in 48 hours and 100, 100, 100, 100 and 97 in 72 hours in hot aqueous and butanol 
extract of dry leaf powder of Ranunculus scelaratus in S, S/2, S/10, S/100 and 
S/1000 concentrations respectively as 2 in distilled water even after 72 hours of 
exposure. 
19. Effect of butanol leaf extract of Tagetes erecta on the percent mortality of 
Meloidogyne incognita J2 after in different durations. 
It is clear fi-om Table No. 22 that the percent mortality was 87, 81, 75, 
67 and 61 in 12 hours; 93, 89, 80, 77 and 69 in 24 hours; 97, 91, 87, 82 and 75 in 
48 hours and 100, 100, 100, 91 and 87 in 72 hours in butanol leaf extract of 
Tagetes erecta in S, S/2, S/10, S/100 and S/1000 concentrations respectively as 2 
in distilled water even after 72 hours of exposure. 
20. Effect of butanol leaf extract of Azadirachta indica on the percent 
mortality of Meloidogyne incognita J2 after in different durations. 
The data presented in the Table No. 23 clearly shows that the percent 
mortality was 100, 98, 95, 89 and 82 in 12 hours; 100, 100, 98, 95 and 83 in 24 
hours; 100, 100, 100, 97 and 95 in 48 hours and 100, 100, 100, 100 and 100 in 72 
hours in butanol leaf extract of Azadirachta indica in S, S/2, S/10, S/100 and 
S/1000 concentrations respectively as 2 in distilled water even after 72 hours of 
exposure. 
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Table No. 24. Effect of aqueous leaf extracts of different plants on the larval 
hatching of root-knot nematode, Meloidogyne incognita after 48 hours. 
Treatments 
Abutilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
CD. 
Total number of larvae hatched per 5 egg masses in 
different concentrations 
S 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
NS 
S/2 
10 
21 
6 
12 
3 
15 
18 
0 
22 
33 
1.459 
S/10 
33 
60 
27 
40 
18 
45 
52 
1 
66 
70 
3.977 
S/100 
38 
66 
34 
46 
24 
51 
60 
7 
71 
75 
4.406 
S/1000 
43 
72 
40 
51 
29 
57 
66 
13 
76 
81 
4.824 
D.D.W 
Control 
310 
310 
310 
310 
310 
310 
310 
310 
310 
310 
NS 
C. D. = Critical difference 
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21. Effect of aqueous leaf extracts of different plants on the hatching of root-
knot nematode, Meloidogyne incognita J2 after 48 hours. 
The data presented in Table No. 24 clearly indicates that leaf extract of 
different plants were inhibitory to the larval hatching of root-knot nematode, 
Meloidogyne incognita to a varying degree. Ranunculus sceleratus was highly 
toxic to root-knot nematode followed by Launaea nudicaulis, Eclipta alba, 
Abutilon indica. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens. 
The larval hatching was 0, 10, 33, 38 and 43 in Abutilon indicum; 0, 
21, 60, 66 and 72 in Altemanthera philoxeroides; 0, 6, 27, 34 and 40 in Eclipta 
alba; 0, 12, 40, 46 and 51 in Euphorbia hirta; 0, 3, 18, 24 and 29 in Launaea 
nudicaulis; 0, 15, 45, 51 and 57 in Lindenbergia indica; 0, 18, 52, 60 and 66 in 
Pluchea lanceolata; 0, 0,1, 7, 13 in Ranunculus sceleratus; 0, 22, 66, 71, and 76 in 
Stellaria procumbens and 0, 33, 70, 75 and 81 in Tridax procumbens in S, S/2, 
S/10, S/100 and S/1000 concentrations respectively as compared to 310 in 
distilled water. 
22. Effect of aqueous leaf extracts of Ranunculus sceleratus, Tagetes erecta, 
Amdirachta indica and (Img/ 100ml of distilled water) on the hatching of 
root-knot nematode, Meloidogyne incognita J2 after 48 hours. 
The data presented in the Table No. 25 clearly indicates that aqueous 
leaf extract of Ranunculus sceleratus, Tagetes erecta, Azadirachta indica and 
carbofijran (Img/lOOml of distilled water) were ingibitory to the larval hatching of 
root-knot nematode, Meloidogyne incognita to a varying degree. Carbofuran 
98 
Table No. 25. Effect of aqueous leaf extracts of Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofuran (Img/lOOml of distilled water) on the 
larval hatching of root-knot nematode, Meloidogyne incognita after 48 
hours. 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
Carbofuran 
CD. 
Total number of larvae hatched per 5 egg masses in 
different concentrations 
S 
0 
0 
0 
0 
NS 
S/2 
0 
4 
0 
0 
0.227 
S/10 
1 
10 
3 
0 
0.632 
S/100 
7 
17 
9 
0 
1.305 
S/1000 
13 
25 
14 
3 
2.041 
D.D.W 
Control 
310 
310 
310 
310 
NS 
C. D. = Critical difference 
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Table No.26. Effect of cold aqueous leaf extract of Ranunculus sceleratus, Tagetes 
erecta and Azadirachta indica on the larval hatching of root-knot 
nematode, Meloidogyne incognita after 48 hours. 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
C D 
Total number of larvae hatched per 5 egg masses in different 
concentrations 
S 
0 
0 
0 
NS 
S/2 
0 
0 
0 
NS 
S/10 
0 
1 
0 
0.049 
S/100 
4 
8 
1 
0.49 
S/1000 
6 
15 
3 
0.89 
D.D.W 
310 
310 
310 
NS 
CD. = Critical difference 
Table No.27. Effect of hot aqueous leaf extract of Ranunculus sceleratus, Tagetes 
erecta and Azadirachta indica on the larval hatching of root-knot 
nematode, Meloidogyne incognita after 48 hours 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
C D 
Total number of larvae hatched per 5 egg masses in different 
concentrations 
S 
0 
0 
0 
NS 
S/2 
0 
0 
0 
NS 
S/10 
0 
0 
0 
NS 
S/100 
2 
6 
0 
0.33 
S/1000 
4 
9 
1 
0.53 
D.D.W 
310 
310 
310 
NS 
CD. = Critical difference 
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(Img/lOOml of distilled water) was highly toxic to root-knot nematode, 
Meloidogyne incognita followed by Azadirachta indica. Ranunculus sceleratus 
and Tagetes erecta. 
The larval hatching was 0, 0, 1,7 and 13 in Ranunculus sceleratus; 0, 
4, 10, 17 and 25 in Tagetes erecta; 0, 0, 3, 9 and 14 in Azadirachta indica and 0, 
0, 0, 0 and 3 in carbofiiran (Img/100ml distilled water) in S, S/2, S/10, S/100 and 
S/1000 concentrations respectively as compared to 310 in distilled water. 
23. Effect of cold aqueous leaf extract of Ranunculus sceleratus, Tagetes 
erecta and Azadirachta indica on the larval batching of root-knot nematode, 
Meloidogyne incognita after 48 hours. 
The data presented in the Table No. 26 clearly shows that the cold 
aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta and Azadirachta 
indica were inhibitory to the larval hatching of root-knot nematode, Meloidogyne 
incognita to a varying degree. Azadirachta indica was highly toxic to root-knot 
nematode, Meloidogyne incognita followed by Ranunculus sceleratus and Tagetes 
erecta. 
The larval hatching was 0, 0, 0, 4 and 6 in Ranunculus sceleratus; 0, 0, 
1, 8 and 15 in Tagetes erecta and 0, 0, 0, 1 and 3 in Azadirachta indica in S, S/2, 
S/10, S/100 and S/1000 concentration respectively as compared to 310 in distilled 
water. 
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24. Effect of hot aqueous extract of Ranunculus sceleratus, Tagetes erecta and 
Azadirachta indica on the larval hatching of root-knot nematode, 
Meloidogyne incognita J2 after 48 hours. 
It is clear froin Table No. 27 that Azadirachta indica was highly toxic 
to larval hatching of root-knot nematode, Meloidogyne incognita after 48 hours of 
exposure. 
The larval hatching was 0, 0, 0, 2 and 4 in the Ranunculus sceleratus; 
0, 0, 0, 6 and 9 in the Tagetes erecta and 0, 0, 0, 0 and 1 in Azadirachta indica in 
S, S/2, S/10, S/100 and S/1000 concentration respectively as compared to 310 in 
distilled water. 
25. Effect of ethyl acetate leaf extract of Ranunculus sceleratus, Tagetes 
erecta and Azadirachta indica on the larval hatching of root-knot nematode, 
Meloidogyne incognita J2 after 48 hours. 
It is evident from the data presented in Table No. 28 that the ethyl 
acetate leaf extract of Ranunculus sceleratus, Tagetes erecta and Azadirachta 
indica were inhibitory to the larval hatching of root-knot nematode, Meloidogyne 
incognita followed by Ranunculus sceleratus and Tagetes erecta. 
The larval hatching was 0, 0, 0, 0 and 2 in Ranunculus sceleratus; 0, 0, 
13, 15 and 17 in Tagetes erecta and 0, 0, 0, 0 and 1 in Azadirachta indica in S, 
S/2, S/10, S/100 and S/1000 concentration respectively as compared to 310 in 
distilled water. 
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Table No.28. Effect of ethyl acetate leaf extract of Ranunculus sceleratus, Tagetes 
erecta and Azadirachta indica on the larval hatching of root-knot 
nematode, Meloidogyne incognita J2 after 48 hours. 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
CD. 
Total number of larvae hatched per 5 egg masses in different 
concentrations 
S 
0 
0 
0 
NS 
S/2 
0 
0 
0 
NS 
S/10 
0 
13 
0 
0.63 
S/100 
0 
15 
0 
0.72 
S/1000 
2 
17 
1 
0.86 
D.D.W 
310 
310 
310 
NS 
CD. = Critical difference 
Table No.29. Effect of chloroform leaf extract of Ranunculus sceleratus, Tagetes 
erecta and Azadirachta indica on the larval hatching of root-knot 
nematode, Meloidogyne incognita J2 after 48 hours. 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
CD. 
Total number of larvae hatched per 5 egg masses in different 
concentrations 
S 
0 
0 
0 
NS 
S/2 
0 
0 
0 
NS 
S/10 
12 
18 
9 
1.16 
S/100 
14 
17 
12 
1.47 
S/1000 
17 
20 
14 
1.75 
D.D.W 
310 
310 
310 
NS 
CD. = Critical difference 
Table No.30 Effect of butanol leaf extract of Ranunculus sceleratus, Tagetes erecta 
and Azadirachta indica on the larval hatching of root-knot nematode, 
Meloidogyne incognita J2 after 48 hours. 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
CD. 
Total number of larvae hatched per 5 egg masses in different 
concentrations 
S 
0 
0 
0 
NS 
S/2 
0 
0 
0 
NS 
S/10 
9 
16 
6 
0.97 
S/100 
10 
16 
8 
1.01 
S/1000 
13 
18 
10 
1.22 
D.D.W 
310 
310 
310 
NS 
CD. = Critical difference 
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26. Effect of chloroform leaf extract of Ranunculus sceleraius, Tagetes erecta 
and Azadirachta indica on the larval hatching of root-knot nematode, 
Meloidogyne incognita after 48 hours. 
It is clear form Table No. 29 that chloroform leaf extract of 
Ranunculus sceleratus, Tagetes erecta and Azadirachta indica were inhibitory to 
the larval hatching of root-knot nematode, Meloidogyne incognita to a varying 
degree. Azadirachta indica was highly toxic to root-knot nematode, Meloidogyne 
incognita followed by Ranunculus sceleratus and Tagetes erecta. 
The larval hatching was 0, 0, 12, 14 and 17 in Ranunculus sceleratus; 
0, 0, 18, 17 and 20 in Tagetes erecta and 0, 0, 9, 12 and 14 in Azadirachta indica 
in S, S/2, S/10, S/100 and S/1000 concentration respectively as compared to 310 
in distilled water. 
27. Effect of butanol leaf extract of Ranunculus sceleratus, Tagetes erecta and 
Azadirachta indica on the larval hatching of root-knot nematode, Meloidogyne 
incognita after 48 hours. 
The data presented in the Table No. 30 clearly shows that butanol leaf 
extract of Ranunculus sceleratus, Tagetes erecta and Azadirachta indica were 
inhibitory to the larval hatching of root-knot nematode, Meloidogyne incognita to 
a varying degree. Azadirachta indica was highly toxic to root-knot nematode, 
Meloidogyne incognita followed by Ranunculus sceleratus and Tagetes erecta. 
The larval hatching was 0, 0, 9, 10 and 13 in Ranunculus sceleratus; 0, 
0, 16, 16 and 18 in the Tagetes erecta and 0, 0, 6, 8 and 10 in Azadirachta indica 
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in S, S/2, S/10, S/100 and S/1000 concentration respectively as compared to 310 
in distilled water. 
28. Effect of 20g aqueous leaf extract of different plants on growth of 
chickpea (Cicer areitinum L.). 
It is clear from Table No. 31 that the shoot length of the chickpea plant 
was 57.36, 57.21, 56.72, 56.00, 55.26, 55.82, 55.10, 54.25, 54.12 and 53.44cm in 
in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum, 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
philoxeroides, Stellaria media and Tridax procumbens respectively as against the 
55.01cm in un inoculated, untreated, control plants. 
The root length was 36.40, 36.16, 35.22, 35.10, 33.72, 33.24, 32.45, 
31.66, 31.10 and 30.79cm in Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 35.12cm in uninoculated, untreated, control plants. 
The fresh weight of shoot was 41.11,43.85,43.37,43.80,43.30,44.00, 
44.87, 44.66, 44.50 and 44.25g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 44.20g in uninoculated, untreated, control plants. 
The fresh root weight was 34.00, 30.95, 32.78, 30.45, 30.20, 31.00, 
31.25, 30.44, 30.27 and 30.12g Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
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lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbem 
respectively as against the 30.15g in uninoculated, untreated, control plants. 
The dry weight of shoot was 17.78, 17.75, 18.72, 17.15, 18.42, 18.24, 
18.00, 17.70, 17.00 and 17.00g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbem 
respectively as against the 17.20g in uninoculated, untreated, control plants. 
The dry weight of root was 7.22, 7.00, 8.10, 8.00, 7.73, 7.20, 7.12, 
7.00, 6.46 and 6.15g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 8.30g in uninoculated, untreated, control plants. 
The nodules formation was 52, 52, 53, 52, 51, 51, 51, 50, 49 and 48 in 
Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
philoxeroides, Stellaria media and Tridax procumbens respectively as against the 
50 in uninoculated, untreated, control chickpea plants. 
29. Effect of 30g aqueous leaf extract of different plants on growth of 
chickpea {Cicer areitinum L.). 
It is clear from the Table No. 32 that the shoot length was 58.10, 58.25, 
57.75, 57.10, 56.30, 56.90, 56.25, 55.30, 55.13 and 54.30 in Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
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media and Tridax procumbem respectively as against the 55.01 in uninoculated, 
untreated, control chickpea plants. 
The root length was 37.51, 37.27, 36.32, 36.20, 34.80, 34.33, 33.54, 
32.76, 32.21 and 31.85cm in Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 35.12cm in uninoculated, untreated, control chickpea 
plants. 
The fresh shoot weight was 46.80, 45.72, 42.31, 43.75, 43.22, 46.77, 
42.00, 44.60, 45.40 and 45.20g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 44.20g in uninoculated, untreated, control chickpea 
plants. 
The fresh root weight was 29.10, 29.38, 34.19, 31.30, 30.78, 28.13, 
34.00, 31.34, 31.17 and 31.00g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum, Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 30.15g in uninoculated, untreated, control chickpea 
plants. 
The dry shoot weight was 18.80, 19.24, 19.00, 18.44, 19.43, 18.72, 
18.52, 18.71, 18.10 and 18.00g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
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respectively as against the 17.20g in uninoculated, untreated, control chickpea 
plants. 
The dry root weight was 7.20, 6.86, 7.15, 7.26, 7.07, 7.28, 7.38, 7.12, 
7.47 and 7.20g in Ranunculus sceleratus, Launaea nudicauUs, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 8.30g in uninoculated, untreated, control chickpea plants. 
The root nodules formation was 53, 52, 53, 53, 52, 52, 52, 51, 51 and 
50 in Ranunculus sceleratus, Launaea nudicauUs, Eclipta alba, Abutilon indicum. 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
philoxeroides, Stellaria media and Tridax procumbens respectively as against the 
50 in uninoculated, untreated, control chickpea plants. 
30. Effect of 20g aqueous leaf extract of different plants on the growth of 
green gram {Vigna radiata L.). 
It is clear from Table No. 33 that the shoot length was 42.42, 42.36, 
43.56, 43.00, 42.82, 42.36, 41.77, 41.12, 40.36 and 40.24cm in Ranunculus 
sceleratus, Launaea nudicauUs, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as against the 43.17cm in 
uninoculated, untreated, control green gram plants. 
The root length was 22.58, 22.64, 23.84, 23.36, 23.10, 22.74, 22.55, 
21.25, 20.79 and 20.27cm in Ranunculus sceleratus, Launaea nudicauUs, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
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lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumhens 
respectively as against the 21.50cm in uninoculated, untreated, control green gram 
plants. 
The fresh shoot weight was 22.00, 21.12, 21.10, 20.00, 20.14, 20.16, 
19.72, 19.12, 18.80 and 18.53g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum, Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 18.70g in uninoculated, untreated, control green gram 
plants. 
The fresh root weight was 12.00, 12.38, 13.05, 13.09, 13.50, 14.80, 
14.14, 13.72, 13.44 and 13.10g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 15.10g in uninoculated, untreated, confrol green gram 
plants. 
The dry shoot weight was 6.00, 6.10, 7.20, 6.12, 7.00, 6.70, 6.35, 6.00 
5.92 and 5.50g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 6.12g in uninoculated, untreated, control green gram plants. 
The dry root weight was 4.50, 3.90, 3.80, 4.58, 4.20, 4.00, 4.00, 3.76, 
3.51 and 3.40g in Ranunculus sceleratus, iMunaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata. 
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Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against tiie 4.00g in uninoculated, untreated, control green gram plants. 
The nodules formation was 57, 57, 56, 55, 58, 54, 57, 57, 56 and 56 
nodules in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 56 nodules in uninoculated, untreated, control green gram plants. 
31. Effect of 30g aqueous leaf extract of different plants on the growth of 
green gram {Vigna radiata L.). 
It is clear form the Table No. 34 that the shoot length was 44.00,42.22, 
44.27, 44.12, 43.36, 43.16, 42.27, 42.12, 41.50 and 41.20cm in Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as against the 43.17cm in 
uninoculated, untreated, control green gram plants. 
The root length was 21.32, 20.93, 24.36, 24.12, 24.00, 23.40, 23.12, 
22.11, 21.70 and 21.25cm in Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 21.50cm in uninoculated, untreated, control green gram 
plants. 
The fresh shoot weight was 20.80, 19.10, 21.27, 20.00, 18.46, 19.44, 
18.76, 19.23, 19.16 and 19.00g in Ranunculus sceleratus, Launaea nudicaulis. 
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Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbem 
respectively as against the 18.70g in uninoculated, untreated, control green gram 
plants. 
The fresh root weight was 13.70, 14.80, 13.23, 14.00, 14.98, 13.78, 
15.24, 13.77, 14.45 and M.OOg in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 15.10g in uninoculated, untreated, control green gram 
plants. 
The dry shoot weight was 7.16, 6.44, 8.12, 7.00, 8.00, 7.60, 7.25, 7.00, 
6.82 and 6.44g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 6.12g in uninoculated, untreated, control green gram plants. 
The dry root weight was 3.54, 4.06, 3.03, 3.60, 3.84, 3.35, 3.12, 3.00, 
2.95 and 2.90g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 4.00g in uninoculated, untreated, control green gram plants. 
The nodules formation was 58, 56, 56, 56, 57, 57, 56, 57, 57 and 56 
nodules in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata. 
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Altemanthera philoxeroides, Stellaria media and Tridax procumbem respectively 
as against the 56 nodules in uninoculated, untreated, control green gram plants. 
32. Effect of 20g aqueous leaf extract of different plants on the growth of pea 
{Pisum sativum L.). 
It is clear from Table No. 35 that shoot length was 42.45, 45.34, 45.00, 
44.27, 44.60, 44.12, 43.75, 43.45, 43.36 and 43.12cm in Ranunculus sceleratus, 
Launaea nudicaulis, Eclipta alba. Abut Hon indicum, Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as against the 44.50cm in 
uninoculated, untreated, control pea plants. 
The root length was 30.55, 28.62, 28.63, 27.88, 28.90, 28.44, 28.26, 
28.00, 27.76 and 27.48cm in Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 27.50cm in uninoculated, untreated, control pea plants. 
The fresh shoot weight was 21.16, 20.00, 19.52, 19.45, 20.43, 21.00, 
20.42, 20.16, 20.32 and 19.73g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 20.00g in uninoculated, untreated, confrol pea plants. 
The fresh root weight was 16.84, 17.90, 17.38, 17.35, 17.57, 16.36, 
17.62, 17.25, 17.00 and 16.95g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
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lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 17.70g in uninocuiated, untreated, control pea plants. 
The dry shoot weight was 7.56, 7.00, 7.00, 6.51, 6.12, 8.00, 7.00, 6.62, 
6.60 and 6.45g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 7.00g in uninocuiated, untreated, control pea plants. 
The dry root weight was 5.44, 4.15, 5.00, 6.29, 5.78, 4.00, 6.00, 5.82, 
5.40 and 5.35g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 5.70g in uninocuiated, untreated, control pea plants. 
The nodules formation was 61, 62, 60, 61, 63, 63, 62, 61, 58 and 60 
nodules in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 60 nodules in uninocuiated, untreated, control pea plants. 
33. Effect of 30g aqueous leaf extract of different plants on the growth of pea 
{Pisum sativum L.). 
It is clear from Table No. 36 that the shoot length was 45.22, 45.22, 
44.11, 45.00, 44.00, 44.36, 43.72, 45.25, 44.40 and 43.52cm in Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
110 
O 
2; 
00 
Q 
&o 
c 
U 
E 
o 
to 
c 
-J 
o 
o 
o 
oi 
O 
O 
Xi (A 
O 
H 
o 
o 
( /3 
o 
o 
X I 
-4-t 
C 
u 
E 
E 
4> 
H 
i n 
0 0 
O P 
CO 
O 
o 
o 
o p 
s 
•S 
s: 
s 
O 
o 
0 0 
o 
o 
o 
O 
( N 
to 
K 
VO 
O 
o p 
O 
o o 
C I 
as 
o 
O N 
ON 
ON 
'^ ^ 
• * 
•S-
NO 
oo 
NCJ 
o 
0 0 
NO 
O N 
NO 
o 
CO 
o 
ON 
o 
o 
1 
-s: 
a 
[*3 
rN | 
NO 
o p 
o 
p 
o 
o 
0 0 
en 
i n 
0 0 
0 0 
oi 
o 
o 
'^ 
0 0 
0 0 
< N 
-* 
a 
a 
NO 
O N 
O N 
cn 
NO 
o 
O N 
o 
o 
NO 
o 
o 
oo 
0 0 
NO 
•5 
CO 
NO 
<n 
CO 
o 
O N 
O 
0 0 
m 
0 0 
NO 
O N 
0 0 
s 
o 
a 
• 1 , 
o 
en 
en 
>n 
0 0 
m 
NO 
O 
oo 
C N I 
c5 
m 
2 
"Si 
a 
•"^ ^ 
a 
K 
a 
c 
a 
O N 
U-1 
o 
ON 
rn 
t ^ 
rn 
o 
en 
CN| 
c5 
C N I 
en 
CNI 
ON 
O 
Co 
NO 
NO 
vq 
o 
o 
o o 
en 
ON 
o 
C N I 
o 
0 0 
0 0 
0 0 
rN) 
en 
g 
s 
a 
s 
1 
5 
o 
NO 
o 
rN) 
o 
o p 
o 
en 
o 
o o 
o 
o p 
o 
Vi 
C N I 
o 
"o 
c 
o 
u 
0 0 
en 
NO 
NO 
o 
O N 
O 
O 
O N 
O 
o 
en 
0 0 
en 
d 
• * 
d 
u 
o 
c 
u 
U 
11 
Q 
U 
•a 5 
1^ 
^ 
1 
s s 
^ 
•S 
C/2 
11 § ^ 
i S 0^ "a 
l l 
» O 
s l^ 
2 
^ § 
^ a 
1 = T3 -
C 
>q 
S ^ S a 
a a 
1 
•^  g 
O 
t 
^ Q 
^ 
§. 
b) 
1 a 
a 
;§• 
t j 
tq 
o « 
"S S II 
^ ^ 
1 1 
C <J 
J-§ 
e 
B 
•4-» ed 
u 
H 
1 1 
& 
a 
•^ 
•^ 
« 
a a. 
1 
£ 
ec 1 
1 
* S 
a. 
1 
^ 
••3 
« H 
e 
1 
"a V P 5 
S 1 
es 
M 
© 
f> 
• B 
e 
• * * 
^ n 
Hi 
ek 
'£ 
>r, 
>r, 
O 
>o 
T, 
• * 
o 
•* 
>r> (^  o f^ >r, <s O <s 
an 
O 
S 
00 
o 
8 S 
K 
3 
ssssssssssssssssss^^ 
>sssssssssssssssssssss^ 
^ 
s 
si 
• • '^ XLXL.".' .•.< .•.' X' XLJV .•.» X' XL-X" X - XiX<.«^ X.' X X ' X^ X^  XiX^XiX 
;^»>^x ;^^ x ;^x^xv» i^^ x;i;»>^^^^^^ 
i S S S S S S S S S S S S S S S S S ^ ^ 
sssssss^sssssssss^ss^^ 
s s s s s s s s s s s s s s s s s s ^ ^ 
3 
s 
SSSSSSSSSSSSSSSSSSSSSSSl^ 
3 
sssssssssssssssssssssss^ 
s 
^ ^ ^ ^ ^ ^ ^ ^ 
Si 
a. 
•3 « 
r 
I 
II 
I 
1 
t 
11 
I 
.1 
s 
I 
I 
s 
a 
e 
a 
i 
««a 
«s 
Ji 
an 
a 
e 
u 9 
or 
« 
f 
s 
o 
o 
I 
at 
o o 
VO 
o o o 
safnpoa jo jaqimii^ 
media and Tridax procumbens respectively as against the 44.50cm in 
uninoculated, untreated, control pea plants. 
The root length was 30.28, 28.78, 29.79, 27.50, 29.70, 28.44, 28.49, 
27.40, 27.92 and 28.28cm in Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 27.50cm in uninoculated, untreated, control pea plants. 
The fresh shoot weight was 21.72, 22.88, 19.43, 20.66, 21.14, 20.60, 
21.26, 20.11, 20.22 and 20.7 Ig in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 20.00g in uninoculated, untreated, control pea plants. 
The fresh root weight was 16.43, 16.15, 16.57, 16.34, 16.96, 17.30, 
16.84, 17.79, 17.30 and 16.29g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 17.70g in uninoculated, untreated, control pea plants. 
The dry shoot weight was 7.33, 7.00, 7.20, 7.12, 6.82, 7.72, 7.25, 7.50, 
7.11 and 7.00g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 7.00g in uninoculated, untreated, control pea plants. 
The dry root weight was 5.77, 5.00, 5.00, 5.83, 5.42, 6.27, 5.90, 5.80, 
5.39 and 5.62g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba. 
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Table No. 37. Effect of 20g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the chickpea (Cicer areitenum). 
Treatments 
Abutilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Control 
CD 
Chlorophyll 
content mg/g of 
leaf 
a 
1.898 
1.783 
1.904 
1.875 
1.917 
1.868 
1.817 
1.943 
1.780 
1.763 
1.967 
0.095 
b 
0.736 
0.629 
0.754 
0.715 
0.763 
0.685 
0.637 
0.769 
0.619 
0.615 
0.770 
0.035 
Total 
2.634 
2.412 
2.658 
2.590 
2.680 
2.553 
2.454 
2.712 
2.399 
2.378 
2.737 
0.131 
Protein content 
mg/ml 
Soluble 
1.094 
1.018 
1.094 
1.087 
1.099 
1.077 
1.072 
1.102 
1.016 
1.011 
1.120 
0.055 
Insoluble 
0.865 
0.754 
0.867 
0.863 
0.871 
0.851 
0.847 
0.879 
0.744 
0.736 
0.912 
0.042 
C.D.=Critical difference 
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Ahutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 5.70g in uninoculated, untreated, control pea plants. 
The nodules formation was 62, 62, 61, 62, 64, 63, 63, 62, 59 and 61 
nodules in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 60 nodules in uninoculated, untreated, control pea plants. 
34. Effect of 20g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the chickpea (Cicer arietinum L.)> 
It is clear from Table No. 37 that total chlorophyll (a + b) was 2.712, 
2.680, 2.658, 2.634, 2.590, 2.553, 2.454, 2.412, 2.399 and 2.378 in Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as compare to 2.737 in uninoculated, 
untreated, control chickpea plants. 
The soluble protein content was 1.102, 1.099, 1.094, 1.094, 1.087, 
1.077, 1.072, 1.018, 1.016 and 1.011 in Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
procumbens respectively as s compare to 1.120 in uninoculated, untreated, control 
chickpea plants. 
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Table No. 38. Effect of 30g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the chickpea {Cicer areitenum). 
Treatments 
Abutilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Control 
C D 
Chlorophyll 
content mg/g of 
leaf 
a 
1.901 
1.790 
1.911 
1.883 
1.922 
1.872 
1.860 
1.968 
1.787 
1.177 
1.967 
0.141 
b 
0.740 
0.633 
0.758 
0.719 
0.767 
0.689 
0.641 
0.773 
0.623 
0.619 
0.770 
0.053 
Total 
2.641 
2.423 
2.669 
2.602 
2.689 
2.561 
2.501 
2.741 
2.410 
1.796 
2.737 
0.194 
Protein content 
mg/ml 
Soluble 
1.099 
1.023 
1.101 
1.091 
1.103 
1.081 
1.076 
1.106 
1.020 
1.017 
1.120 
0.055 
Insoluble 
0.870 
0.759 
0.872 
0.868 
0.877 
0.856 
0.851 
0.884 
0.749 
0.741 
0.912 
0.064 
C.D.=Critical difference 
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The insoluble protein content was 0.879, 0.871, 0.867, 0.865, 0.863, 
0.851, 0.847, 0.867, 0.744 and 0.736 in Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
procumbem respectively as s compare to 0.912 in uninoculated, untreated, control 
chickpea plants. 
35. Effect of 30g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the chickpea {Cicer areitinum L.)> 
It is clear from Table No. 38 that total chlorophyll (a + b) was 2.741, 
2.689, 2.669, 2.641, 2.602, 2.561, 2.501, 2.423, 2.410 and 1.796 in Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as compare to 2.737 in uninoculated, 
untreated, control chickpea plants. 
Soluble protein content was 1.106, 1.103, 1.101, 1.099, 1.091, 1.081, 
1.076, 1.023, 1.020 and 1.017 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as s compare to 1.120 in uninoculated, untreated, control chickpea 
plants. 
Insoluble protein content was 0.884, 0.877, 0.872, 0.870, 0.868, 0.856, 
0.851, 0.759, 0.749 and 0.741 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
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Table No. 39. Effect of 20g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the greem gram {Vigna radiata). 
Treatments 
Abutilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Control 
C D 
Chlorophyll 
content mg/g of 
leaf 
a 
1.891 
1.721 
1.927 
1.870 
1.937 
1.747 
1.737 
1.944 
1.714 
1.701 
1.940 
0.140 
b 
0.794 
0.711 
0.823 
0.754 
0.841 
0.738 
0.723 
0.851 
0.709 
0.701 
0.847 
0.059 
Total 
2.685 
2.432 
2.750 
2.624 
2.778 
2.485 
2.460 
2.795 
2.423 
2.402 
2.793 
0.198 
Protein content 
mg/ml 
Soluble 
0.985 
0.911 
0.996 
0.965 
1.022 
0.935 
0.921 
1.055 
0.909 
0.902 
1.095 
0.074 
Insoluble 
0.805 
0.767 
0.819 
0.799 
0.829 
0.797 
0.782 
0.837 
0.755 
0.742 
0.845 
0.061 
C.D.=Critical difference 
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lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as s compare to 0.912 in uninoculated, untreated, control chickpea 
plants. 
36. Effect of 20g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the green gram {Vigna radiata L.). 
It is clear from Table No. 39 that total chlorophyll (a + b) was 2.795, 
2.778, 2.750, 2.685, 2.624, 2.485, 2.460, 2.432, 2.423 and 2.402 in Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as compare to 2.793 in uninoculated, 
untreated, control green gram plants. 
Soluble protein content was 1.055, 1.022, 0.996, 0.985, 0.965, 0.935, 
0.921, 0.911, 0.909 and 0.902 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as s compare to 1.095 in uninoculated, untreated, control green gram 
plants. 
Insoluble protein content was 0.837, 0.829, 0.819, 0.805, 0.799, 0.797, 
0.782, 0.767, 0.755 and 0.742 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as s compare to 0.845 in uninoculated, untreated, control green gram 
plants. 
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Table No. 40. Effect of 30g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the greem gram (Vigna radiata). 
Treatments 
Abutilon indicum 
A Itemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Control 
C D 
Chlorophyll 
content mg/g of 
leaf 
a 
1.900 
1.731 
1.937 
1.880 
1.947 
1.758 
1.742 
1.947 
1.727 
1.721 
1.940 
0.140 
b 
0.801 
0.718 
0.831 
0.762 
0.850 
0.745 
0.741 
0.852 
0.741 
0.711 
0.847 
0.059 
Total 
2.701 
2.449 
2.768 
2.642 
2.797 
2.503 
2.483 
2.799 
2.441 
2.430 
2.793 
0.200 
Protein content 
mg/ml 
Soluble 
0.988 
0.915 
0.999 
0.968 
1.026 
0.940 
0.932 
1.076 
0.911 
0.906 
1.095 
0.074 
Insoluble 
0.814 
0.776 
0.828 
0.808 
0.838 
0.806 
0.791 
0.845 
0.764 
0.752 
0.845 
0.062 
C.D.=Critical difference 
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37. Effect of 30g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the green gram (Vigna radiata L.). 
It is clear from Table No. 40 that chlorophyll content (a + b) was 
2.799, 2.797, 2.768, 2.701, 2.642, 2.503, 2.483, 2.449, 2.441 and 2.430 in 
Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
philoxeroides, Stellaria media and Tridax procumbem respectively as s compare 
to 2.793 in uninoculated, untreated, control green gram plants. 
Soluble protein content was 1.076, 1.026, 0.999, 0.988, 0.968, 0.940, 
0.932, 0.915, 0.911 and 0.906 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as s compare to 1.095 in uninoculated, untreated, control green gram 
plants. 
Insoluble protein content was 0.845, 0.838, 0.828, 0.814, 0.808, 0.806, 
0.791, 0.776, 0.764 £tnd 0.752 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as s compare to 0.845 in uninoculated, untreated, control green gram 
plants. 
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Table No. 41. Effect of 20g aqueous leaf extract of different plants on the 
chlorophyll and protein content in the pea (Pisum sativum). 
Treatments 
Abutilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea midicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Control 
C D 
Chlorophyll 
content mg/g of 
leaf 
a 
1.947 
1.832 
1.977 
1.894 
1.982 
1.854 
1.847 
1.985 
1.827 
1.816 
1.981 
0.097 
b 
0.987 
0.887 
0.994 
0.973 
1.000 
0.962 
0.932 
1.021 
0.880 
0.840 
1.015 
0.049 
Total 
2.934 
2.719 
2.971 
2.867 
2.982 
2.816 
2.779 
3.006 
2.707 
2.656 
2.996 
0.218 
Protein content 
mg/ml 
Soluble 
1.030 
0.965 
1.067 
1.027 
1.093 
0.997 
0.982 
1.097 
0.932 
0.927 
1.101 
0.078 
Insoluble 
0.821 
0.656 
0.856 
0.802 
0.931 
0.783 
0.704 
0.941 
0.627 
0.609 
0.953 
0.060 
C.D.=Critical difference 
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38. Effect of 20g aqueous leaf extract of difTerent plants on the chlorophyll 
and protein content in the pea {Pisum sativum L.). 
It is clear from Table No. 41 that total chlorophyll (a + b) content was 
3.006, 2.982, 2.971, 2.934, 2.867, 2.816, 2.779, 2.719, 2.707 and 2.656 in 
Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
philoxeroides, Stellaria media and Tridax procumbens respectively as s compare 
to 2.996 in uninoculated, untreated, control pea plants. 
Soluble protein content was 1.097, 1.093, 1.067, 1.030, 1.027, 0.997, 
0.982, 0.965, 0.932 and 0.927 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as s compare to 1.101 in uninoculated, untreated, control pea plants. 
Insoluble protein content was 0.941, 0.931, 0.856, 0.821, 0.802, 0.783, 
0.704, 0.656, 0.627 and 0.609 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as s compare to 0.953 in uninoculated, untreated, control pea plants. 
39. EfTect of 30g aqueous leaf extract of difTerent plants on the chlorophyll 
and protein content in the pea {Pisum sativum L.). 
It is clear from Table No, 42 that total chlorophyll (a + b) was 3.011, 
2.999, 2.979, 2.942, 2.825, 2.815, 2.788, 2.757, 2.748 and 2.730 in Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta. 
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Table No. 42. EfTect of 30g aqueous leaf extract of different plants on the 
chlorophyll and protein content in the pea {Pisunt sativum). 
Treatments 
Abutilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbem 
Control 
C D 
Chlorophyll 
content mg/g of 
leaf 
a 
1.951 
1.836 
1.981 
1.859 
1.986 
1.898 
1.851 
1.989 
1.831 
1.822 
1.981 
0.097 
b 
0.991 
0.921 
0.998 
0.966 
1.013 
0.977 
0.937 
1.022 
0.917 
0.908 
1.015 
0.074 
Total 
2.942 
2.757 
2.979 
2.825 
2.999 
2.815 
2.788 
3.011 
2.748 
2.730 
2.996 
0.147 
Protein content 
mg/ml 
Soluble 
1.038 
0.975 
1.076 
1.031 
1.103 
0.992 
0.985 
1.108 
0.967 
0.962 
1.101 
0.079 
Insoluble 
0.871 
0.827 
0.951 
0.850 
0.957 
0.843 
0.837 
0.961 
0.819 
0.811 
0.953 
0.067 
C.D.=Critical difference 
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Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridaxprocumbens respectively as s compare to 2.996 in uninoculated, 
untreated, control pea plants. 
Soluble protein content was 1.108, 1.103, 1.076, 1.038, 1.031, 0.992, 
0.985, 0.975, 0.967 and 0.962 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as s compare to 1.101 in uninoculated, untreated, control pea plants. 
Insoluble protein content was 0.961, 0.957, 0.951, 0.871, 0.850, 0.843, 
0.837, 0.827, 0.819 and 0.811 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as compare to 0.953 in uninoculated, untreated, control pea plants. 
40. Effect of 20g aqueous leaf extract of difTerent plants on the development 
of root-knot nematode, Meloidogyne incognita and growth of chickpea (Cicer 
areitinum L.) 
It is cleared from Table No. 43 that Ranunculus sceleratus not only 
reduced the development of root-ioiot nematode, Meloidogyne incognita but also 
increased the growth of chickpea. 
The shoot length of the plant was 53.95, 53.10, 52.95, 45.85, 45.15, 
45.00, 44.75, 44.61, 44.25 and 44.00cm in Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
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procumbens respectively as against the 55.01cm in uninoculated, untreated, 
control plants and 43.17cm in untreated, nematode inoculated plants. 
The root length was 34.17, 33.20, 33.00, 19.00, 18.72, 18.30, 18.20, 
18.17, 18.16 and 18.14cm in Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 35.12cm in uninoculated, untreated, control plants and 
18.10cm in untreated, nematode inoculated plants. 
The fresh shoot weight was 42.17, 40.65, 39.91, 26.86, 26.73, 26.61, 
26.53, 26.44, 26.42 and 26.35g in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 44.20g in uninoculated, untreated, control plants and 
26.10gm in untreated, nematode inoculated plants. 
The fresh weight of root was 28.70, 27.15, 26.77, 18.90, 18.87, 18.80, 
18.78, 18.69 and 18.50g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 30.15g in uninoculated, unfreated, control plants and 
18.20g in untreated, nematode inoculated plants. 
The dry weight of shoot was 16.95, 15.86, 14.80, 6.76, 6.70, 6.65, 
6.61, 6.57, 6.41 and 6.38g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
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respectively as against the 17.20g in uninoculated, untreated, control plants and 
6.00gm in untreated, nematode inoculated plants. 
The dry weight of root was 5.00, 4.97, 4.65, 1.87, 1.86, 1.78, 1.71, 
1.69, 1.68 and 1.65g in Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Ahutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 8.30g in uninoculated, untreated, control plants and 1.60gm in 
untreated, nematode inoculated plants. 
Nodule formation was 44, 43, 42, 27, 25, 24, 23, 22, 18 and 15 in 
Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
philoxeroides, Stellaria media and Tridax procumbens respectively as against the 
50 in uninoculated, untreated, control plants and 13 in untreated, nematode 
inoculated plants. 
The gall formation was decreased and number of galls were 16, 25, 29, 
35, 41, 43, 54, 65, 72 and 83 in Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 105 galls in untreated, nematode inoculated plants. 
The number of egg masses per plant were decreased in the leaf extracts 
treated plants as 64, 110, 150, 162, 172, 188, 204, 212, 250 and 304 in 
Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
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philoxeroides, Stellaria media and Tridax procumbens respectively as against the 
567 egg masses in untreated, nematode inoculated plants. 
The nematode population was also decreased in the root tissues 
likewise 29, 50, 70, 76, 81, 89, 97, 101, 120 and 147 nematode in Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as against the 246 nematodes in 
untreated, nematode inoculated plants. 
The number of larvae were decreased in the soil as 720, 962, 1250, 
1703, 1811, 1823, 1910, 2542, 2751 and 2794 in Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
procumbens respectively as against the 4744 larvae in untreated, nematode 
inoculated plants. 
The nematode reproduction factor (Rf) was decreased by 0.749, 1.012, 
1.320, 1.779, 1.892, 1.912, 2.007, 2.642, 2.871 and 2.951 in the test plant 
(Chickpea) treated with the leaf extracts of following plants; Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as against the 4.990 nematodes in the 
untreated, nematode inoculated plants. 
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41. Effect of 30g aqueous leaf extract of different plants on the development 
of root-knot nematode, Mdoidogyne incognita and growth of chickpea {Cicer 
areitinum L.) 
It is clear from Table No. 44 that Ranunculus sceleratus not only 
reduced the development of root-knot nematode, Meloidogyne incognita but also 
improved the growth of chickpea plant. 
The shoot length of the plant was 54.80, 53.00, 52.17, 51.07, 50.67, 
50.00, 48.85, 48.00, 47.00 and 46.17cm in Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Alterrumthera philoxeroides, Stellaria media and Tridax 
procumbens respectively as against the 55.01cm in uninoculated, untreated, 
control plants and 43.17cm in untreated, nematode inoculated plants. 
The root length was also 34.40, 34.00, 33.00, 30.15, 29.07, 27.80, 
27.00, 25.75, 23.43 and 20.07cm in the test plant (Chickpea) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Alterrumthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 35.12cm in uninoculated, untreated, control plants and 
18.10cm in untreated, nematode inoculated plants. 
The fresh shoot weight was 43.60, 42.70, 41.38, 37.21, 35.04, 33.87, 
33.00, 31.72, 29.07 and 28.11g in the test plant (Chickpea) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
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respectively as against the 44.20g in uninoculated, untreated, control plants and 
26.10gm in untreated, nematode inoculated plants. 
The fresh root weight was 29.80, 30.00, 27.47, 24.80, 24.00, 23.03, 
23.00, 21.80, 21.01 and 20.40g in the test plant (Chickpea) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 30.15g in uninoculated, untreated, control plants iind 
18.20g in untreated, nematode inoculated plants. 
The dry shoot weight was 17.03, 15.95, 15.04, 11.72, 11.15, 10.05, 
9.73, 9.02, 8.45 and 7.70g in the test plant (Chickpea) treated with the leaf extracts 
of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 17.20g in uninoculated, untreated, control plants and 6.00g in 
untreated, nematode inoculated plants. 
The dry root weight was 7.42, 7.05, 6.18, 4.30, 3.80, 3.12, 2.79, 2.66, 
2.30 and 2.15g in the test plant (Chickpea) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta prostata, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 8.30g in uninoculated, untreated, control plants and 1.60g in 
untreated, nematode inoculated plants. 
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The nodule formation was 45, 44, 43, 40, 39, 39, 35, 33, 30 and 27 
nodules in the test plant (Chickpea) treated with the leaf extracts of following 
plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum, Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbem respectively 
as against the 50 nodules in uninoculated, untreated, control plants and 13 nodules 
in untreated, nematode inoculated plants. 
The gall formation was decreased by 15, 21, 26, 31, 33, 37, 42, 47, 52 
and 65 in the test plant (Chickpea) treated with the leaf extracts of following 
plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 105 galls in the untreated, nematode inoculated plants. 
The egg masses per plant were decreased by 59, 88, 112, 128, 139, 
151, 172, 180, 235 and 272 in the test plant (Chickpea) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 567 egg masses in the untreated, nematode inoculated 
plants. 
The nematode population in the root tissue was decreased by 25, 39, 
51, 59, 65, 71, 82, 97, 112 and 127 in the test plant (Chickpea) treated with the 
leaf extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
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lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbem 
respectively as against the 246 nematodes in the untreated, nematode inoculated 
plants. 
The larval population in the soil was decreased by 541, 641, 890, 910, 
1242, 1501, 1742, 1848, 1902 and 1991 larvae per plant in the test plant 
(Chickpea) treated with the leaf extracts of following plants; Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as against the 4744 larvae in the 
untreated, nematode inoculated plants. 
The nematode reproduction factor (Rf) was decreased by and 0.566, 
0.680, 0.945, 0.969, 1.307, 1.572, 1.842, 1.945, 2.014 and 2.118 in the test plant 
(Chickpea) treated with the leaf extracts of following plants; Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as against the 4.990 in the untreated, 
nematode inoculated plants. 
42. Effect of 20g aqueous leaf extract of different plants on the development 
of root-knot-nematode, Meloidogyne incognita and growth of green gram 
(Vigna radiata L.) 
It is cleared from Table No. 45 that Ranunculus sceleratus not only 
reduced the development of root-knot nematode, Meloidogyne incognita but also 
improved the growth of green gram plant. 
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The shoot length of plant was 42.20, 40.00, 39.15, 37.70, 37.15, 36.44, 
36.00, 35.00 and 34.15cm in the test plant (Green gram) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbem 
respectively as against the 43.17cm in uninoculated, untreated, control plants and 
32.20cm in untreated, nematode inoculated plants. 
The root length was 19.30, 17.10, 16.07, 15.75, 15.66, 15.60, 15.14, , 
15.01, 14.20 and 14.10cm in the test plant (Green gram) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 21.50cm in uninoculated, untreated, control plants and 
12.16cm in untreated, nematode inoculated plants. 
The fresh shoot weight was increased by 17.10, 16.70, 15.20, 15.00, 
14.95, 14.77, 14.70, 14.61, 14.60 and 14.35g in the test plant (Green gram) treated 
with the leaf extracts of following plants; Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
procumbens respectively as against the 18.70g in uninoculated, untreated, control 
plants and 9.00g in untreated, nematode inoculated plants. 
The fresh root weight was 14.00, 12.09, 12.60, 12.42, 12.35, 12.30, 
12.17, 12.11, 12.05, and 12.00g in the test plant (Green gram) freated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
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alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbem 
respectively as against the 15.10g in uninoculated, untreated, control plants and 
8.70g in untreated, nematode inoculated plants. 
The dry shoot weight was 4.50, 4.20, 4.16, 4.10, 4.00, 3.60, 3.50, 3.10, 
3.10 and 3.00g in the test plant (Green gram) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbem respectively 
as against the 6.12g in uninoculated, untreated, control plants and 3.40g in 
untreated, nematode inoculated plants. 
The dry root weight was 3.50, 3.15, 3.11, 3.00, 2.92, 2.90, 2.84, 2.70, 
2.50 and 2.35g in the test plant (Green gram) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 4.00g in uninoculated, untreated, control plants and 2.50g in 
untreated, nematode inoculated plants. 
The nodule formation per plant was 49, 42, 37, 29, 25, 21, 20, 19, 18 
and 16 nodules in the test plant (Green gram) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
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as against the 56 nodules in uninoculated, untreated, control plants and 14 nodules 
in untreated, nematode inoculated plants. 
The gall formation was decreased by 23, 34, 37, 47, 51, 55, 70, 75, 82 
and 101 in the test plant (Green gram) treated with the leaf extracts of following 
plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum, Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 175 galls in the untreated, nematode inoculated plants. 
The egg masses per plant were decreased by 87, 124, 174, 184, 186, 
202,218,226,255, and 292 egg masses in the test plant (Green gram) treated with 
the leaf extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 615 egg meisses in untreated, only nematode inoculated 
plants. 
The nematode populations per plant in the root tissues was decreased 
by 34, 51, 57, 70, 75, 81, 87, 92, 99 and 125 in the test plant (Green gram) treated 
with the leaf extracts of following plants; Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
procumbens respectively as against 331 nematodes in untreated, only nematode 
inoculated plants. 
The larval population in the soil was decreased by 922, 2207, 2346, 
2762, 3224, 3311, 3750, 3901, 4524 and 4772 masses in the test plant (Green 
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gram) treated with the leaf extracts of following plants; Ranunculus sceleratus, 
Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as against the 5420 larval populations 
in untreated, only nematode inoculated plant's soil. 
The nematode reproduction factor (Rf) was decreased by 0.956, 2.258, 
2.403, 2.832, 3.299, 3.392, 3.837, 3.993, 4.623 and 4.897 in the test plant (Green 
gram) treated with the leaf extracts of following plants; Ranunculus sceleratus, 
Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as against the 5.751 in the untreated, 
nematode inoculated plants. 
43. Effect of 30g aqueous leaf extract of different plants on the development 
of root-knot nematode, Meloidogyne incognita and growth of green gram 
{Vigna radiata L.) 
The Table No. 46 shows the results of the parameters studied. From 
this table it is cleared that Ranunculus sceleratus not only reduced the 
development of root-knot nematode, Meloidogyne incognita but also improved the 
growth of green gram (Vigna radiata Roxb.) plant. 
The shoot length of the plant was 45.02, 44.50, 44.00, 43.70, 43.60, 
43.20, 43.00, 43.00, 43.00 and 42.80cm in the test plant (Green gram) treated with 
the leaf extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
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lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 43.17cm in uninoculated, untreated, control plants and 
32.20cm in untreated, nematode inoculated plants. 
The root length was increased by 18.15, 18.40, 17.00, 17.20, 17.00, 
16.90, 16.70, 16.50,14.50 and 13.20cm in the test plant (Green gram) treated with 
the leaf extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 21.50cm in uninoculated, untreated, control plants and 
12.16cm in untreated, nematode inoculated plants. 
The fresh weight of shoot was 18.50, 18.40, 17.80, 17.70, 17.70, 17.50, 
17.20, 17.20, 17.00 and 16.70g in the test plant (Green gram) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 18.70g in uninoculated, untreated, control plants and 
9.00gm in untreated, nematode inoculated plants. 
The fresh root weight was 14.10, 14.00, 13.85, 13.70, 13.60, 13.60, 
13.50, 13.20, 13.10 and 13.00g in the test plant (Green gram) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the I5.l0g in uninoculated, untreated, control plants and 
8.70cm in untreated, nematode inoculated plants. 
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The dry shoot weight was 5.50, 4.80, 4.62, 4.10, 4.05, 4.00, 3.72, 3.70, 
3.67 and 3.60g in the test plant (Green gram) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 6.12g in uninoculated, untreated, control plants and 3.40g in 
untreated, nematode inoculated plants. 
The dry root weight was 3.76, 3.50, 3.44, 3.30, 3.10, 3.00, 3.00, 2.80, 
2.65 and 1.70g in the test plant (Green gram) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 4.00g in uninoculated, untreated, control plants and 2.50g in 
untreated, nematode inoculated plants. 
The root nodules formation was 63, 57, 44, 40, 40, 37, 29, 26, 22 and 
17 nodules formation in the test plant (Green gram) treated with the leaf extracts 
of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 56 nodules in uninoculated, untreated, control plants and 14 nodules 
in untreated, nematode inoculated plants. 
The gall formation per plant was decreased by 22, 27, 55, 57, 27, 65, 
72, 80, 92 and 115 galls in the test plant (Green gram) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
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alba, Abutilon indicum. Euphorbia hirta, Lendenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 175 galls formation in untreated, nematode inoculated 
plants. 
The egg masses present in per plant were decreased by 60, 90, 140, 
150, 152, 184, 198, 192, 221 and 288 egg masses in the test plant (Green gram) 
treated with the leaf extracts of following plants; Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
procumbens respectively as against the 615 egg masses in untreated, only 
nematode inoculated plants. 
The nematode population in root tissues per plant was decreased by 23, 
32, 67, 70, 70, 72, 85, 92, 97 and 125 nematodes in the test plant (Green gram) 
treated with the leaf extracts of following plants; Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media iind Tridax 
procumbens respectively as against the 331 nematodes in untreated, only 
nematode inoculated plants. 
The larval population in the soil was decreased by 710, 1030, 1045, 
1331, 1332, 2102, 2250, 2754, 3704 and 3820 larvae in the test plant (Green 
gram) treated with the leaf extracts of following plants; Ranunculus sceleratus, 
Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
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media and Tridax procumhens respectively as against the 5420 larvae in untreated, 
nematode inoculated plants. 
The nematode reproduction factor (Rf) was decreased by 0.733, 1.062, 
1.112, 1.401, 1.402, 2.174, 2.335, 2.846, 3.801 and 3.945 in the test plant (Green 
gram) treated with the leaf extracts of following plants; Ranunculus sceleratus, 
Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbem respectively as against the 5.751 in the untreated, 
nematode inoculated plants. 
44. Effect of 20g aqueous leaf extract of different plants of on the 
development of root-knot nematode, Meloidogyne incognita and growth of 
pea {Pisum sativum L.) 
Table No. 47 showed that Ranunculus sceleratus not only reduced the 
development of root-knot nematode, Meloidogne incognita but also improved the 
growth of Pea (Pisum sativum). 
The shoot length was 43.50, 43.10, 43.00, 42.65, 42.15, 42.00, 41.40, 
41.11, 40.12 and 40.11cm in the test plant (Pea) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 44.50cm in uninoculated, untreated, control plants and 31.70cm in 
untreated, nematode inoculated plants. i| 
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The fresh root length was increased by 24.79, 24.44, 24.15, 24.00, 
23.50, 23.00, 22.20, 22.15, 21.00 and 20.15cm in the test plant (Pea) treated with 
the leaf extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 27.50cm in uninoculated, untreated, control plants and 
11.67cm in untreated, nematode inoculated plants. 
The fresh shoot weight was 19.00, 18.75, 18.20, 17.15, 16.90, 16.60, 
16.45, 16.32, 16.07 and 16.00g in the test plant (Pea) treated with the leaf extracts 
of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 20.00g in uninoculated, untreated, control plants and 15.40g in 
untreated, nematode inoculated plants. 
The fresh root weight was 16.02, 16.00, 15.60, 15.20, 15.00, 14.70, 
14.35, 14.21, 14.12 and 14.10g in the test plant (Pea) treated with the leaf extracts 
of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 17.70g in uninoculated, untreated, control plants and 13.05g in 
untreated, nematode inoculated plants. 
The dry shoot weight was 6.11, 5.50, 5.05, 5.00, 4.45, 4.30, 4.15, 4.11, 
3.30, and 3.25g in the test plant (Pea) treated with the leaf extracts of following 
plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
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indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 7.00g in uninoculated, untreated, control plants and 2.45g in 
untreated, nematode inoculated plants. 
The dry root weight was 4.85, 4.00, 3.60, 3.15, 2.75, 2.00, 1.95, 1.92, 
1.85 and 1.80g in the test plant (Pea) treated with the leaf extracts of following 
plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 5.70g in uninoculated, untreated, control plants and 1.70g in 
untreated, nematode inoculated plants. 
The root nodule formation was 72, 61, 57, 49, 35, 32, 30, 28, 27 and 25 
nodules in the test plant (Pea) treated with the leaf extracts of following plants; 
Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
philoxeroides, Stellaria media and Tridax procumbens respectively as against the 
60 nodules in uninoculated, untreated, control plants and 17 nodules in untreated, 
nematode inoculated plants. 
The gall formation per plant was also decreased 17, 25, 32, 38, 42, 53, 
67, 69, 75 and 80 gall in the test plant (Pea) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 250 galls in untreated, only nematode inoculated plants. 
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The egg masses in per plant were decreased by 64, 125, 157, 168, 182, 
202, 215, 216, 237 and 251 egg masses in the test plant (Pea) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbem 
respectively as against the 612 egg masses in untreated, nematode inoculated 
plants. 
The nematode population in root tissues was decreased by 28, 44, 59, 
67, 77, 81, 87, 92, 100 and 120 females in the test plant (Pea) treated with the leaf 
extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta 
alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 270 nematodes in untreated, nematode inoculated 
plants. 
The larval population in the soil was decreased by 591, 1011, 1070, 
1095, 1674, 1923, 2112, 2543, 3872 and 4152 in the test plant (Pea) treated with 
the leaf extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against the 5012 larvae in untreated, nematode inoculated plants. 
The nematode reproduction factor (Rf) was decreased by 0.619, 1.070, 
1.114, 1.162, 1.751, 2.004, 2.199, 2.635, 3.972 and 4.272 in the test plant (Pea) 
treated with the leaf extracts of following plants; Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica. 
135 
t3 
a 
e« 
.1 
s: 
•S 
I 
•a 
S 
m 
s 
u 
a 
I 
o 
o 
a ^ 
a, § 
> 
T3 e 
i 
o 3 
•2 cs 
a V 3 e. 
SS on 
08 
u 
• * i * 
09 9 O 
s 
w 
es 
exi 
o 
u 
Ed 
00 
i 
2 
5 
s 
1 
1 
1 
II 
l l l 
Z o 
III 
Ml 
.s 
1 
1 
.s 
f 
1 
i 
.s 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
H 
o 
0 0 
O 
0 0 
o 
o 
"O 
"n 
o 
o 
ON 
oo 
m 
<N 
OO 
o 
o 
0 0 
o 
o6 
o 
f N 
O 
q 
a 
a 
OS 
OS 
m 
0 0 
o 
oo 
\ D 
0 0 
as 
o q 
•ri 
o 
o 
o 
so 
so 
O 
to 
o 
8 
2 
•g 
c 
o 
q 
as 
en 
o 
as 
as 
<N 
O 
^ 
• * 
•* 
ON 
<N 
o 
o 
f N 
0 0 
f N (-; 
00 
so 
o 
vq 
f N 
f N 
1 
s 
1 
5 
s? 
§ 
r<1 
^ 
f1 
o 
§ 
• * 
?5 
en 
r»1 
r-
1 
q 
o 
o 
00 
o\ 
0 0 
( N 
as 
o 
q 
w^ 
o 
o 
vd 
Ov 
• * ' 
o 
f N 
VO 
0 0 
o 
OS 
SD 
o 
o 
vd 
f N 
o 
1 
8 
R 
a 
Q 
<1 
as 
o 
OS 
o 
so 
5 
f N 
fM 
f N 
f N 
O 
f N 
f N 
O 
OO 
rn 
m 
so 
w-i 
o 
o 
m 
o 
f N 
o 
f N 
•S 
K 
•5 
oo 
0 0 
r--
f N 
0 \ 
OS 
CO 
0 0 
i n 
•n q 
rn 
f ^ 
•n 
vq 
o 
so 
vd 
o 
o 
f N 
vq 
f N 
s 
O 
a 
OS 
o 
OV 
f N 
SO 
r-
f N 
</^  
o 
r»2 
O 
o 
f N 
SO 
O 
Ov 
o 
vd 
o 
f N 
as 
m 
O 
"n 
vd 
f N 
O 
o 
i 
-S! 
"a 
a 
K 
a 
f S 
0 0 
f N 
0 0 
m 
o 
Ov 
f N 
as 
f N 
r-4 
f N 
0 0 
0 0 
o 
f N 
f N 
o 
f N 
"n 
o 
VD 
O 
q 
f N 
<n 
f N 
0 
1 
1 
o 
o 
o 
o 
>n 
o 
ON 
O 
O 
o 
f N 
0 0 
f N 
VO 
0 0 
f N 
O 
o 
Ov 
O 
VO 
f N 
f N 
O 
O 
f N 
s 
a 
o 
1 
0 0 
f N 
f N 
OO 
f N 
fN| 
o 
>n 
o 
f N 
as 
o 
>n 
f N 
r^  
o 
f N 
0(3 
f N 
in 
q 
CO 
o 
en 
f n 
1-^ 
vq 
o 
u 
T3 
o 
to 
s 
U 
z 
O 
• 
1 
1 
1 
1 
1 
§ 
R 
2 
8 
^ 
^ 
§ 
1 
^ 
5:5 
^ 
5 
i 
f N 
f N 
d 
f N 
f N 
VO 
0 
f N 
0 0 
OS 
f N 
VO 
vd 
VO 
so 
f N 
f N 
en 
VO 
d 
f N 
d 
f N 
00 
en 
d 
"n 
f N 
r~-
VO 
IT) 
Ov 
VO 
vq 
Ov 
f S 
Q 
U 
«stti^^^^^*^^* 
OSLZ I 
OLLl 
OO'OZ ^%%%fv%%%fv:'*! 
•a 
I 
« 
-a 
I 
oi 
^ 
g 
t 
lit w^^^^^^^^^^^^^^v^; 
» g ^ " ' ' * > ^ ^ ^ ^ ^ * * * * * ^ ^ ^ * ^ * * * * * ^ ^ ^ * * ^ ^ * * * ^ 
o«f»l»^»»^^^^V»» sr9zl 
» • • • • 
M>Zi 
S 9 T » | » ^ ^ ^ » ^ ^ ^ ^ * ^ # ^ » ^ 4 > * ^ » » ^ ^ » ^ » ^ ^ ^ ^ 4 > * * ^ I 
•9>Zl 
J l •!! •!! .U ^ .U • 
• "i %" i r; r; W k ' i %%"•*?• 
O r C T l ^ ^ ^ A * ^ * ^ ^ * * * ^ ^ » * * ^ ^ * * ^ * » » ^ ^ ^ * * 7 * ] 
OO'SJ 
<H)"9 E>»y>»")i 
00'9Zl 
» S C » I * * ^ * * A > * ^ ^ ^ ^ * ^ ^ » » » * ^ » » ^ ^ * » » ^ ^ ^ * * ^ » 4 
oosz I 
^^w±±±±±±±±±. * * * * * < 
;-%%*irrirrkrv^%rtrkrk%% i 09-SZl 
Zl»i^^<^-^*^*^^^^****^** 
1 
11 
I 
II 
If 
tl 
H 
o 
cq 
I 
tij 
a 
"O 
o 
E V 0 
• * * 
o 
I 
o 
o 
»• . 
t^ 
» I 
"^  I 
•** • - » • 
a ca 
••3 a 
® .13 
2 f^  
^ .5 
- I 
Si •$ 
e 
I 
I I 
II 
II 
If 
It 
3 
O 
8 g 
tafnpoB JO jaqiHiijj 
ZIOS %SS. 
ZSIP\ • • • • • • • • • • • • • • • • • • • • • ^m • 
ZLK 
Vi 
"eS 
c*; 
^ 
,o 
'A 
Cl. 
-35 
C8 
00 
00 
tq 
— y 
a) 
3 J S 
• D • H • 
•s h 
S | 
•§ E C ? K S S 
•a, 
1 5 
11 55 
s § 
1 | 3 -a 1 8 
i§ " 
§1 
11 s : | 
tl 
l'~ •~i 
i » 1 
^ K 
13 
S | Ci, •*: 
^ 
a 
£ 
.5. 
'r* 
^ 
5 3 
» T3 
•£ "S 
s t-
11 
» « •5! J : 
^ a. 
§ i 
•^ 2 5= .^ 
11 ^ • = 
en 
e V 
& 
H 
1 1 
s 
1 •S; 
0 
0 
u 
I M 
0 
s i, 2, 
u 
•I 
1 
• * ^ 
a 
0 
M 
•g 1 0 . 
a 
w fe 
1 
« 
^ 
*4 
1 
2 § 
u 
s 
s^  en 
© 
• f 
w ig 
U 
J^  
u 
•" Cs< 
^ J 
S 1 
^ 
») 1 
i? 
-^ 
« 
w 
a 
«M 
e 
J3 1£ 
0 
u 
ec 
1 
.1 
1 0 
.5 
1 
^ IS 
Q 
"^  
^ 
OOO'O 
zsrs 
l l l l l l l l l l l l l l l l l l l i l l l l l l l l l l l l i l l l l l l l l lMII IMII I I I I I I I I I I I I I I I I I i l 
swjgtTnnTTnnnnMnnTnnTnnnnTfnnHnMi 
001 
wz 
06K;|niII im mm im • 
•*9l 
•'^ i^ tuiuimiimuuLi^ 
ini llilllllllllllllilll 
8S 
OZI 
6€0-l 
166 llllllllllllll 
1 I •J3 IlIC cs 
s 
Q] 
• I I I Ill I I I l l l l l l l 
0€i; 
li r 
s 
s l 1 S a. 
l l 
£ S 
t<i 
S a 
•§1 It 
« a S II 
s | 
!i "Q -S 
.5 
• ~ ' 
0 5 1 
^ i 
1 
1 | P b j 
^ 
•5 
Q 
5 
t t i j 
2 3 
* 1 •fc. 0 
§ 8 5 S 
5 ^ •33 •«: 
^ 0 , 
§ i 
- i * a 55 .^ | 1 rq - i 
en 
e 
B 
H 
• 0 
0 
& 
a 
• * - > 
0 1 
• * * 0 
0 
® 3 
0 M 
S 1 
a. > 
5 •§ 13 S 
^ & 
T) § 
s « 0 S 
<n Q i 
1 = 
t1 
1 •§ 
'-5 § < M 
0 a 
93 te 
k. Q 
2 s 
il 
a-i 
^ 
0 
• ( - < 
w 
is 
u 
l~^ 
tfi 
on 
'£ 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
procumbens respectively as against the 5.282 in the untreated, nematode 
inoculated plants. 
45. Effect of 30g aqueous leaf extract of different plants on the development 
of root-knot nematode, Meloidogyne incognita and growth of pea (Pisum 
sativum L.). 
Table No. 48 shows the results of the parameters studied. From this 
table it is cleared that Ranunculus sceleratus not only reduced the development of 
root-knot nematode, Meloidogyne incognita population but also improved the 
growth of Pea (Pisum sativum). 
The shoot length was 44.00, 43.50, 43.12, 43.00, 42.85, 42.70, 42.65, 
42.55, 42.51 and 42.00cm in the test plant (Pea) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 44.50cm in uninoculated, untreated, control plants and 31.70cm in 
untreated, nematode inoculated plants. 
The root length was 26.35, 26.00, 25.60, 25.20, 25.00, 24.60, 24.00, 
23.70, 23.00 and 22.75cm in the test plant (Pea) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
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as against the 27.50cm in uninoculated, untreated, control plants and 11.67cm in 
untreated, nematode inoculated plants. 
The fresh weight of shoot was 19.20, 18.75, 18.25, 18.00, 17.79, 17.70, 
17.40, 17.10, 17.05 and 16.50g in the test plant (Pea) treated with the leaf extracts 
of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 20.00g in uninoculated, untreated, control plants and 15.40g in 
untreated, nematode inoculated plants. 
The fresh root weight was 16.70, 16.20, 16.00, 15.82, 15.80, 15.76, 
15.65, 15.40, 15.20 and 14.90g in the test plant (Pea) treated with the leaf extracts 
of following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 17.70g in uninoculated, untreated, control plants and 13.05g in 
untreated, nematode inoculated plants. 
The dry shoot weight was 6.20, 6.00, 5.92, 5.90, 5.82, 5.80, 5.45, 5.17, 
5.10, and 4.72g in the test plant (Pea) treated with the leaf extracts of following 
plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 7.00g in uninoculated, untreated, control plants and 2.45g in 
untreated, nematode inoculated plants. 
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The dry root weight was 5.10, 5.00, 4.44, 4.41, 4.40 4.22, 4.13, 4.00, 
3.77 and 3.44g in the test plant (Pea) treated with the leaf extracts of following 
plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 5.70g in uninoculated, untreated, control plants and 1.70g in 
untreated, nematode inoculated plants. 
The root nodule formation per plant was 72, 69, 67, 51, 48, 42, 37, 28, 
25, and 21 nodules in the test plant (Pea) treated with the leaf extracts of following 
plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon 
indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against the 60 nodules in uninoculated, untreated, control plants and 17 nodules 
in untreated, nematode inoculated plants. 
The number of gall formation was increased by 15, 21, 27, 32, 37, 42, 
49, 61, 72 and 83 galls in the test plant (Pea) treated with the leaf extracts of 
following plants; Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as against 250 galls in untreated, nematode inoculated plants. 
The number of egg masses were also decreased by 52, 78, 92, 115, 
120, 144, 169, 180, 211 and 240 egg masses in the test plant (Pea) treated with the 
leaf extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lendenbergia indica, Pluchea 
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lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumhem 
respectively as against 591 galls in untreated, nematode inoculated plants. 
The nematode population in root tissues was decreased by 17, 35, 42, 
50, 58, 65, 72, 85, 92 and 100 nematodes in in the test plant (Pea) treated with the 
leaf extracts of following plants; Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as against 270 nematodes in untreated, nematode inoculated plants. 
The number of larval population was decreased in the soil by 462, 980, 
997, 1230, 1447, 1644, 1774, 3111, 3490 and 3905 larvae in the test plant (Pea) 
treated with the leaf extracts of following plants; Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
procumbens respectively as against 5012 larvae in untreated, nematode inoculated 
plants. 
The nematode reproduction factor (Rf) was decreased by 0.479, 1.015, 
1.039, 1.280, 1.505, 1.709, 1.846, 3.196, 3.582 and 4.005 in the test plant (Pea) 
treated with the leaf extracts of following plants; Ranunculus sceleratus, Launaea 
nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, 
Pluchea lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax 
procumbens respectively as against the 5.282 in the untreated, nematode 
inoculated plants. 
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Table No. 49. Effect of 20g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the chickpea {Cicer areitenum L.). 
Treatments 
Abulitilon indicum 
Alternanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Only Nematode 
Control 
C D 
Chlorophyll 
content mg/g of 
leaf 
a 
1.895 
1.780 
1.900 
1.872 
1.912 
1.865 
1.812 
1.927 
1.761 
1.734 
0.889 
1.967 
0.139 
b 
0.734 
0.627 
0.752 
0.712 
0.761 
0.682 
0.634 
0.767 
0.612 
0.587 
0.541 
0.770 
0.052 
Total 
2.629 
2.407 
2.652 
2.584 
2.673 
2.547 
2.446 
2.694 
2.373 
2.321 
1.430 
2.737 
0.191 
Protein content 
mg/ml 
Soluble 
1.091 
1.016 
1.092 
1.085 
1.097 
1.074 
1.069 
1.098 
0.842 
0.813 
0.723 
1.120 
0.078 
Insoluble 
0.863 
0.751 
0.865 
0.861 
0.869 
0.808 
0.756 
0.872 
0.683 
0.681 
0.524 
0.912 
0.061 
C.D.=Critical Difference 
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46. Effect of 20g aqueous leaf extracts of difTerent plants on the chlorophyll 
and protein content in the chickpea {Cicer areitenum). 
It is clear from Table no 49 that total chlorophyll (a+b) content was 
2.694, 2.673, 2.652, 2.629, 2.584, 2.547, 2.446, 2407, 2.373 and 2.321 in the 
chickpea plant treated with aqueous leaf extracts of the following plants viz. 
Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
philoxeroides, Stellaria media and Tridax procumbens respectively as compared 
to 2.737 in the untreated, uninoculated control chickpea plants and 1.430 in 
untreated, nematode inoculated chickpea plants. 
Soluble protein content was 1.098, 1.097, 1.092, 1.091, 1.097, 1.085, 
1.074, 1.069, 1.016, 0.842 and 0.813 in the chickpea plants treated with aqueous 
leaf extracts of following plants viz. Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as compared to 1.120 in untreated, uninoculated control chickpea 
plants and 0.723 in untreated, nematode inoculated chickpea plants. 
Insoluble protein content was 0.872, 0.869, 0.865, 0.863, 0.861, 0.808, 
0.756, 0.751, 0.681 and 0.681 in the chickpea plants treated with aqueous leaf 
extracts of following plants viz. Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as compared to 0.912 in untreated, uninoculated control chickpea 
plants and 0.524 in untreated, nematode inoculated chickpea plants. 
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47. Effect of 30g aqueous leaf extracts of different plants on the chlorophyll 
and protein content in chickpea {Cicer areitenum). 
It is clear from Table No. 50 that total chlorophyll (a + b) was 2.720, 
2.700, 2.661, 2.638, 2.598, 2.554, 2.453, 2.416, 2.394 and 2.336 in the chickpea 
plants treated with aqueous leaf extracts of following plants viz. Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as compared to 2.737 in untreated, 
uninoculated control chickpea plants and 1.430 in untreated, nematode inoculated 
chickpea plants. 
Soluble protein content was 1.111, 1.107, 1.101, 1.100, 1.094, 1.083, 
1.078, 1.025, 0.851 and 0.822 in the chicpea plants treated with aqueous leaf 
extracts of following plants viz. Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as compared to 1.120 in untreated, uninoculated control chickpea 
plants and 0.723 in untreated, nematode inoculated chickpea plants. 
Insoluble protein content was 0.881, 0.878, 0.874, 0.873, 0.870, 0.817, 
0.865, 0.860, 0.691 and 0.690 in the chickpea plants treated with aqueous leaf 
extracts of following plants viz. Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as compared to 0.912 in untreated, uninoculated control chickpea 
plants and 0.524 in untreated, nematode inoculated chickpea plants. 
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Table No. 50. Effect of 30g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the chickpea (Cicer areitenum). 
Treatments 
Abulitilon indicum 
Alternanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Only Nematode 
Control 
CD 
Chlorophyll 
content mg/g of 
leaf 
a 
1.898 
1.783 
1.903 
1.875 
1.935 
1.868 
1.815 
1.950 
1.767 
1.745 
0.889 
1.967 
0.140 
b 
0.740 
0.633 
0.758 
0.723 
0.765 
0.686 
0.638 
0.770 
0.627 
0.591 
0.541 
0.770 
0.053 
Total 
2.638 
2.416 
2.661 
2.598 
2.700 
2.554 
2.453 
2.720 
2.394 
2.336 
1.430 
2.737 
0.192 
Protein content 
mg/ml 
Soluble 
1.100 
1.025 
1.101 
1.094 
1.107 
1.083 
1.078 
1.111 
0.851 
0.822 
0.723 
1.120 
0.079 
Insoluble 
0.873 
0.760 
0.874 
0.870 
0.878 
0.817 
0.865 
0.881 
0.691 
0.690 
0.524 
0.912 
0.062 
C.D.=Critical difference 
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respectively as compared to 0.912 in untreated, uninoculated control chickpea 
plants and 0.524 in untreated, nematode inoculated chickpea plants. 
48. Effect of 20g aqueous leaf extract of diflerent plants on the chlorophyll 
and protein content in green gram (Viana radiata). 
It is clear form the Table No. 51 that total chlorophyll (a + b) content 
was 2.777, 2.740, 2.712, 2.670, 2.605, 2.447, 2.342, 2.262, 2.103 and 1.981 in the 
greem gram plants treated with aqueous leaf extracts of following plants viz. 
Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. 
Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, Altemanthera 
philoxeroides, Stellaria media and Tridax procumbens respectively as compared 
to 2.787 in untreated, uninoculated control greem gram plants and 1.568 in 
untreated, nematode inoculated green gram plants. 
Soluble protein content was 1.020, 1.011, 0.985, 0.975, 0.955, 0.925, 
0.911, 0.900, 0.853 and 0.835 in the greem gram plants treated with aqueous leaf 
extracts of following plants viz. Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens 
respectively as compared to 1.095 in untreated, uninoculated control greem gram 
plants and 0.701 in untreated, nematode inoculated greem gram plants. 
Insoluble protein content was 0.767, 0.720, 0.645, 0.630, 0.625, 0.575, 
0.544, 0.542, 0.540 and 0.530 in the green gram plants treated with aqueous leaf 
extracts of following plants viz. Ranunculus sceleratus, Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
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Table No. 51. Effect of 20g aqueous leaf extract of different plants on the 
chlorophyll and protein content in the green gram {Vigna radiata). 
Treatments 
Abulitilon indicum 
Altemanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Only Nematode 
Control 
C D 
Chlorophyll 
content mg/g of 
leaf 
a 
1.887 
1.570 
1.900 
1.863 
1.910 
1.720 
1.630 
1.937 
1.420 
1.300 
0.891 
1.940 
0.130 
b 
0.783 
0.692 
0.812 
0.742 
0.830 
0.727 
0.712 
0.840 
0.683 
0.681 
0.677 
0.847 
0.057 
Total 
2.670 
2.262 
2.712 
2.605 
2.740 
2.447 
2.342 
2.777 
2.103 
1.981 
1.568 
2.787 
0.187 
Protein content mg/ml 
Soluble 
0.975 
0.900 
0.985 
0.955 
1.011 
0.925 
0.911 
1.020 
0.853 
0.835 
0.701 
1.095 
0.072 
Insoluble 
0.630 
0.542 
0.645 
0.625 
0.720 
0.575 
0.544 
0.767 
0.540 
0.530 
0.505 
0.845 
0.048 
C.D.=Critical difference 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbem 
respectively as compared to 0.845 in untreated, uninoculated control green gram 
plants and 0.505 in untreated, nematode inoculated green gram plants. 
49. Effect of 30g aqueous leaf extract of dinerent plants on the chlorophyll 
and protein content in the green gram {Vigna radiata). 
It is clear from Table No. 52 that total chlorophyll (a + b) was 2.790, 
2.752,2.724,2.679,2.617,2.459, 2.355, 2.274,2.116 and 2.002 in the green gram 
plants treated with aqueous leaf extracts of following plants viz. Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as compared to 2.787 in untreated, 
uninoculated control green gram plants and 1.568 in untreated, nematode 
inoculated green gram plants. 
Soluble protein was 1.047, 1.027, 0.995, 0.984, 0.970, 0.936, 0.922, 
0.910, 0.570 and 0.855 in the green gram plants treated with aqueous leaf extracts 
of following plants viz. Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as compared to 1.095 in untreated, uninoculated control green gram plants and 
0.701 in untreated, nematode inoculated green gram plants. 
143 
Table No. 52. Effect of 30g aqueous leaf extract of different plants on the 
chlorophyll and protein content in the green gram (Vigna radiatd). 
Treatments 
Abulitilon indicum 
Alternanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Only Nematode 
Control 
CD 
Chlorophyll 
content mg/g of 
leaf 
a 
1.889 
1.572 
1.902 
1.865 
1.912 
1.722 
1.633 
1.940 
1.423 
1.310 
0.891 
1.940 
0.130 
b 
0.790 
0.702 
0.822 
0.752 
0.840 
0.737 
0.722 
0.850 
0.693 
0.692 
0.677 
0.847 
0.058 
Total 
2.679 
2.274 
2.724 
2.617 
2.752 
2.459 
2.355 
2.790 
2.116 
2.002 
1.568 
2.787 
0.188 
Protein content 
mg/ml 
Soluble 
0.984 
0.910 
0.995 
0.970 
1.027 
0.936 
0.922 
1.047 
0.570 
0.855 
0.701 
1.095 
0.071 
Insoluble 
0.640 
0.552 
0.654 
0.637 
0.732 
0.584 
0.556 
0.772 
0.550 
0.549 
0.505 
0.845 
0.048 
C.D.=Critical difference 
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Insoluble protein was 0.772, 0.732, 0.654, 0.640, 0.637, 0.584, 0.556, 
0.552, 0.550 and 0.549 in the green gram plants treated with aqueous leaf extracts 
of following plants viz. Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbem respectively 
as compared to 0.845 in untreated, uninoculated control green gram plants and 
0.505 in untreated, nematode inoculated green gram plants. 
SO. Effect of 20g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the pea (Pisum sativum). 
It is clear that from Table No. 53 that total chlorophyll content (a + b) 
was 2.984, 2.942, 2.931, 2.894, 1.827, 2.776, 2.739, 2.679, 2.436 and 2.384 in the 
pea plants treated with aqueous leaf extracts of following plants viz. Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as compared to 2.996 in untreated, 
uninoculated control pea plants and 1.212 in untreated, nematode inoculated pea 
plants. 
Soluble protein was 1.088, 0.072, 1.050, 1.015, I.0I2, 0.977, 0.962, 
0.950, 0.917 and 0.912 in the pea plants treated with aqueous leaf extracts of 
following plants viz. Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
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Table No. 53. Effect of 20g aqueous leaf extract of different plants on the 
chlorophyll and protein content in the pea (Pisum sativum). 
Treatments 
Abulitilon indicum 
Alternanthera philoxeroides 
Eclipta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbem 
Only Nematode 
Control 
C D 
Chlorophyll 
content mg/g of 
leaf 
a 
1.927 
1.812 
1.957 
1.874 
1.962 
1.834 
1.827 
1.974 
1.786 
1.772 
0.715 
1.981 
0.141 
b 
0.967 
0.867 
0.974 
0.953 
0.980 
0.942 
0.912 
1.010 
0.650 
0.612 
0.497 
1.015 
0.068 
Total 
2.894 
2.679 
2.931 
2.827 
2.942 
2.776 
2.739 
2.984 
2.436 
2.384 
1.212 
2.996 
0.209 
Protein content 
mg/ml 
Soluble 
1.015 
0.950 
1.050 
1.012 
1.072 
0.977 
0.962 
1.088 
0.917 
0.912 
0.740 
1.101 
0.076 
Insoluble 
0.720 
0.555 
0.830 
0.700 
0.840 
0.682 
0.672 
0.855 
0.525 
0.505 
0.415 
0.953 
0.053 
C. D. = Critical difference 
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as compared to 1.101 in untreated, uninoculated control pea plants and 0.740 in 
untreated, nematode inoculated pea plants. 
Insoluble protein was 0.855, 0.840, 0.830, 0.720, 0.700, 0.682, 0.672, 
0.555, 0.525 and 0.505 in the pea plants treated with aqueous leaf extracts of 
following plants viz. Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbem respectively 
as compared to 0.953 in untreated, uninoculated control plants and 0.415 in 
untreated, nematode inoculated plants. 
51. Effect of 30g aqueous leaf extract of different plants on the chlorophyll 
and protein content in the pea (Pisum sativum). 
It is clear from Table No. 54 that total chlorophyll (a + b) content was 
2.993, 2.951, 2.940, 2.903, 2.940, 2.785, 2.748, 2.688, 2.445 and 2.393 in the pea 
plants treated with aqueous leaf extracts of following plants viz. Ranunculus 
sceleratus, Launaea nudicaulis, Eclipta alba, Abutilon indicum. Euphorbia hirta, 
Lindenbergia indica, Pluchea lanceolata, Altemanthera philoxeroides, Stellaria 
media and Tridax procumbens respectively as compared to 2.996 in untreated, 
uninoculated control pea plants and 1.212 in untreated, nematode inoculated pea 
plants. 
Soluble protein was 1.099, 0.090, 1.073, 1.040, 1.036, 0.992, 0.980, 
0.972, 0.937 and 0.929 in the pea plants treated with aqueous leaf extracts of 
following plants viz. Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
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Table No. 54. Effect of 30g aqueous leaf extract of different plants on the 
chlorophyll and protein content in the pea {Pisum sativum). 
Treatments 
Abulitilon indicum 
Altemanthera philoxeroides 
EcUpta alba 
Euphorbia hirta 
Launaea nudicaulis 
Lindenbergia indica 
Pluchea lanceolata 
Ranunculus sceleratus 
Stellaria media 
Tridax procumbens 
Only Nematode 
Control 
C D 
Chlorophyll 
content mg/g of 
leaf 
a 
1.933 
1.818 
1.963 
1.880 
1.968 
1.840 
1.833 
1.980 
1.792 
1.778 
0.715 
1.981 
0.142 
b 
0.970 
0.870 
0.977 
0.956 
0.983 
0.945 
0.915 
1.013 
0.653 
0.615 
0.497 
1.015 
0.068 
Total 
2.903 
2.688 
2.940 
2.836 
2.951 
2.785 
2.748 
2.993 
2.445 
2.393 
1.212 
2.996 
0.210 
Protein content 
mg/ml 
Soluble 
1.040 
0.972 
1.073 
1.036 
1.090 
0.992 
0.980 
1.099 
0.937 
0.929 
0.740 
1.101 
0.077 
Insoluble 
0.741 
0.574 
0.855 
0.719 
0.860 
0.701 
0.691 
0.889 
0.557 
0.530 
0.415 
0.953 
0.055 
C. D. = Critical difference 
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Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as compared to 1.101 in untreated, uninoculated control pea plants and 0.740 in 
untreated, nematode inoculated pea plants. 
Insoluble protein was 0.889, 0.860, 0.855, 0.741, 0.719, 0.701, 0.691, 
0.574, 0.557 and 0.530 in the pea plants treated with aqueous leaf extracts of 
following plants viz. Ranunculus sceleratus, Launaea nudicaulis, Eclipta alba, 
Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea lanceolata, 
Altemanthera philoxeroides, Stellaria media and Tridax procumbens respectively 
as compared to 0.953 in untreated, uninoculated control pea plants and 0.415 in 
untreated, nematode inoculated pea plants. 
52. Effect of 20g aqueous leaf extract of Ranunculus sceleratus, Tagetes 
erecta, Azadirachta indica and carbofuran (Ig a.i/kg soil) on the development 
of root-knot nematode, Meloidogyne incognita and growth of chickpea (Cicer 
areitenum L.). 
It is clear from Table No. 55 that carbofiiran not only reduced the 
development of root-knot nematode, Meloidogyne incognita but also improved the 
growth of chickpea plant. 
The shoot length of the plant was 47.12, 45.00, 43.95 and 40.27cm in 
carbofuran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as against the 50.27cm in uninoculated, untreated, control plants and 
33.11cm in untreated, nematode inoculated plants. 
The root length was also 27.90, 23.40, 23.82 and 22.28cm in the test 
plant (Chickpea) treated with the following; carbofiiran, Azadirachta indica. 
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Ranunculus sceleratus and Tagetes erecta respectively as against the 34.85cm in 
uninoculated, untreated, control plants and 14.89cm in untreated, nematode 
inoculated plants. 
The fresh shoot weight was 43.24, 41.12, 40.17 and 38.27g in the test 
plant (Chickpea) treated with following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 45.17g in 
uninoculated, untreated, control plants and 21.34g in untreated, nematode 
inoculated plants. 
The fi^sh root weight was 26.78, 25.34, 25.70 and 28.82g in the test 
plant (Chickpea) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 27.23g in 
uninoculated, untreated, control plants and 18.76g in untreated, nematode 
inoculated plants. 
The dry shoot weight was 15.53, 13.90, 13.80 and 12.52g in the test 
plant (Chickpea) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 17.20g in 
uninoculated, untreated, control plants and 6.20g in untreated, nematode 
inoculated plants. 
The dry root weight was 6.31, 5.54, 5.15 and 4.20g in the test plant 
(Chickpea) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 9.20g in 
uninoculated, untreated, control plants and 2.10g in untreated, nematode 
inoculated plants. 
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The nodule formation was 42, 40, 38 and 32 nodules in the test plant 
(Chickpea) treated with the following; carboftiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 55 nodules 
in uninoculated, untreated, control plants and 12 nodules in untreated, nematode 
inoculated plants. 
The gall formation was decreased by 20, 29, 31 and 35 galls in the test 
plant (Chickpea) treated with the following; respectively as against the 105 galls 
in the untreated, nematode inoculated plants. 
The egg masses per plant were decreased by 57, 62, 64 and 73 egg 
masses in the test plant (Chickpea) treated with the followings; respectively as 
against the 567 egg masses in the untreated, nematode inoculated plants. 
The nematode population in the root tissue was decreased by 21, 38, 75 
and 85 in the test plant (Chickpea) treated with the followings; carbofiiran, 
Azadirachta indica. Ranunculus sceleratus and Tagetes erecta respectively as 
against the 246 nematodes in the untreated, nematode inoculated plants. 
The larval population in the soil was decreased by 685, 872, 920 and 
930 larvae per plant in the test plant (Chickpea) treated with the leaf extracts of 
following plants; respectively as against the 4744 larvae in the untreated, 
nematode inoculated plants. 
The nematode reproduction factor (Rf) was decreased by 0.706, 0.910, 
0.995 and 1.015 in the test plant (Chickpea) treated with the followings; 
carbofiiran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as against the 4.990 in the untreated, nematode inoculated plants. 
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53. Effect of 30g aqueous leaf extract of Ranunculus sceleratus, Tagetes 
erecta, Azadirachta indica and carbofuran (1.5g a.i/kg soil) on the 
development of root-knot nematode, Meloidogyne incognita and growth of 
chickpea {Cicer areitenum L.). 
It is clear from Table No. 56 that carbofuran not only reduced the 
development of root-knot nematode, Meloidogyne incognita but also improved the 
growth of chickpea plant. 
The shoot length of the plant was 47.34, 45.50, 45.25 and 43.10cm in 
carbofuran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as against the 50.27cm in uninoculated, untreated, control plants and 
33.11cm in untreated, nematode inoculated plants. 
The root length was also 31.41, 24.65, 27.00 and 23.14cm in the test 
plant (Chickpea) treated with the followings; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 35.85cm in 
uninoculated, untreated, control plants and 14.89cm in untreated, nematode 
inoculated plants. 
The fresh shoot weight was also 44.30, 42.23, 41.10 and 39.12g in the 
test plant (Chickpea) treated with followings; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 45.17g in 
uninoculated, untreated, control plants and 21.34g in untreated, nematode 
inoculated plants. 
The fresh root weight was also 27.82, 26.32, 25.30 and 23.10g in the 
test plant (Chickpea) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 27.23g in 
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uninoculated, untreated, control plants and 18.76g in untreated, nematode 
inoculated plants. 
The dry shoot weight was 16.44, 14.73, 14.52 and 12.70g in the test 
plant (Chickpea) treated with the following; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 17.20g in 
uninoculated, untreated, control plants and 6.20g in untreated, nematode 
inoculated plants. 
The dry root weight was 6.65, 6.17, 5.93 and 5.70g in the test plant 
(Chickpea) treated with the following; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 9.20g in 
uninoculated, untreated, control plants and 2.10g in untreated, nematode 
inoculated plants. 
The nodule formation was 45, 43, 40 and 35 nodules in the test plant 
(Chickpea) treated with the following; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 55 nodules 
in uninoculated, untreated, control plants and 12 nodules in untreated, nematode 
inoculated plants. 
The gall formation was decreased by 16, 25,27 and 30 in the test plant 
(Chickpea) treated with the following; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 105 galls in 
the untreated, nematode inoculated plants. 
The egg masses per plant were decreased by 55, 57, 59, and 62 in the 
test plant (Chickpea) treated with the followings; carbofiiran, Azadirachta indica. 
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The nematode population in the root tissue was decreased by 18, 32, 
60, and 68 in the test plant (Chickpea) treated with the followings; carbofiiran, 
Azadirachta indica. Ranunculus sceleratus and Tagetes erecta respectively as 
against the 246 nematodes in the untreated, nematode inoculated plants. 
The larval population in the soil was decreased by 507, 826, 835 and 
924 larvae per plant in the test plant (Chickpea) treated with the leaf extracts of 
following plants; respectively as against the 4744 larvae in the untreated, 
nematode inoculated plants. 
The nematode reproduction factor (Rf) was decreased by 0.525, 0.858, 
0.895 and 0.992 in the test plant (Chickpea) treated with the followings; 
carbofiiran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as against the 4.990 in the untreated, nematode inoculated plants. 
54. Effect of 20g aqueous leaf extract oiRanunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofuran (Ig a.i/kg soil) on the development of root-
knot nematode, Meloidogyne incognita and growth of green gram {Vigna 
radiata L.). 
It is clear from Table No. 57 that carbofuran not only reduced the 
development of root-knot nematode, Meloidogyne incognita but also improved the 
growth of green gram plant. 
The shoot length of the plant was 42.20, 41.12, 40.13 and 38.54cm in 
carbofuran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as against the 44.32cm in uninoculated, untreated, control plants and 
36.11cm in untreated, nematode inoculated plants. 
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The root length was also 18.20, 17.38, 16.67 and 12.63cm in the test 
plant (Green gram) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 22.38cm in 
uninoculated, untreated, control plants and 9.07cm in untreated, nematode 
inoculated plants. 
The fresh shoot weight was 19.27, 17.11, 16.10 and 15.42g in the test 
plant (Green gram) treated with following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 24.12g in 
uninoculated, untreated, control plants and 9.00gm in untreated, nematode 
inoculated plants. 
The fresh root weight was 14.78, 14.33, 14.00 and 13.14g in the test 
plant (Green gram) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 21.68g in 
uninoculated, untreated, control plants and 8.70g in untreated, nematode 
inoculated plants. 
The dry shoot weight was 6.10, 6.00, 5.50 and 4.71g in the test plant 
(Green gram) treated with the following; carboftiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 8.12g in 
uninoculated, untreated, control plants and 3.40g in untreated, nematode 
inoculated plants. 
The dry root weight was 3.60, 3.80, 3.76 and 3.04g in the test plant 
(Green gram) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 7.02g in 
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uninoculated, untreated, control plants and 2.50g in untreated, nematode 
inoculated plants. 
The nodule formation was 49, 40, 39 and 35 nodules in the test plant 
(Green gram) treated with the following; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 56 nodules 
in uninoculated, untreated, control plants and 14 nodules in untreated, nematode 
inoculated plants. 
The gall formation was decreased by 25, 31, 40 and 45 galls in the test 
plant (Green gram) treated with the followings; respectively as against the 175 
galls in the untreated, nematode inoculated plants. 
The egg masses per plant were decreased by 72, 85, 87 and 90 egg 
masses in the test plant (Green gram) treated with the followings; respectively as 
against the 615 egg masses in the untreated, nematode inoculated plants. 
The nematode population in the root tissue was decreased by 29, 37,45 
and 57 in the test plant (Green gram) treated with the followings; carbofiiran, 
Azadirachta indica. Ranunculus sceleratus and Tagetes erecta respectively as 
against the 331 nematodes in the untreated, nematode inoculated plants. 
The larval population in the soil was decreased by 897, 978, 1345 and 
1524 larvae per plant in the test plant (Green gram) treated with the leaf extracts 
of following plants; respectively as against the 5420 larvae in the untreated, 
nematode inoculated plants. 
The nematode reproduction factor (Rf) was decreased by 0.926, 1.015, 
1.390 and 1.581 in the test plant (Green gram) treated with the followings; 
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carbofuran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as against the 5.751 in the untreated, nematode inoculated plants. 
55. Effect of 30g aqueous leaf extract oi Ranunculus sceleratus^ Tagetes erecta, 
Azadirachta indica and carbofuran (l.Sg a.i/kg soil) on the development of 
root-knot nematode, Meloidogyne incognita and growth of green gram {Vigna 
radiata L.). 
It is clear from Table No. 58 that carbofiiran not only reduced the 
development of root-knot nematode, Meloidogyne incognita but also improved the 
growth of green gram plant. 
The shoot length of the plant was 44.11, 42.27, 41.12 and 40.00cm in 
czirbofuran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as against the 44.32cm in uninoculated, untreated, control plants and 
36.11cm in untreated, nematode inoculated plants. 
The root length was also 18.59, 18.08, 17.59 and 13.50cm in the test 
plant (Green gram) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 22.38cm in 
uninoculated, untreated, control plants and 9.07cm in untreated, nematode 
inoculated plants. 
The fresh shoot weight was 20.60, 18.55, 18.50 and 17.19g in the test 
plant (Green gram) treated with following; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 24.12g in 
uninoculated, untreated, control plants and 9.00g in untreated, nematode 
inoculated plants. 
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The fresh root weight was 15.80, 14.20, 14.10 and 12.95g in the test 
plant (Green gram) treated with the followings; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 21.68g in 
uninoculated, untreated, control plants and 8.70g in untreated, nematode 
inoculated plants. 
The dry shoot weight was 7.00, 6.55, 6.20 and 4.98g in the test plant 
(Green gram) treated with the followings; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 8.12g in 
uninoculated, untreated, control plants and 3.40g in untreated, nematode 
inoculated plants. 
The dry root weight was 4.20, 3.87, 4.06 and 3.24g in the test plant 
(Green gram) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 7.02g in 
uninoculated, untreated, control plants and 2.50g in untreated, nematode 
inoculated plants. 
The nodule formation was 53, 46, 41 and 38 nodules in the test plant 
(Green gram) treated with the following; carbofuran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 56 nodules 
in uninoculated, untreated, control plants and 14 nodules in untreated, nematode 
inoculated plants. 
The gall formation was decreased by 12, 17, 22 and 29 in the test plant 
(Green gram) treated with the following; respectively as against the 175 galls in 
the untreated, nematode inoculated plants. 
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The egg masses per plant were decreased by 51, 57, 60 and 65 in the 
test plant (Green gram) treated with the followings; respectively as against the 615 
egg masses in the untreated, nematode inoculated plants. 
The nematode population in the root tissue was decreased by 20,30,40 
and 51 in the test plant (Green gram) treated with the followings; carbofiiran, 
Azadirachta indica. Ranunculus sceleratus and Tagetes erecta respectively as 
against the 331 nematodes in the untreated, nematode inoculated plants. 
The larval population in the soil was decreased by 849, 887, 916 and 
969 larvae per plant in the test plant (Green gram) treated with the leaf extracts of 
following plants; respectively as against the 5420 larvae in the untreated, 
nematode inoculated plants. 
The nematode reproduction factor (Rf) was decreased by 0.869, 0.917, 
0.956 and 1.020 in the test plant (Green gram) treated with the followings; 
carbofiiran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as against the 5.751 in the untreated, nematode inoculated plants. 
56. Effect of 20g aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofuran (Ig a.i/kg soil) on the development of root-
knot nematode, Meloidogyne incognita and growth of pea (Pisum sativum L.). 
It is clear from Table No. 59 that carbofiiran not only reduced the 
development of root-knot nematode, Meloidogyne incognita but also improved the 
growth of pea plant. 
The shoot length of the plant was 43.21, 41.34, 41.19 and 37.90cm in 
carbofiiran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
156 
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respectively as against the 46.50cm in uninoculated, untreated, control plants and 
32.70cm in untreated, nematode inoculated plants. 
The root length was also 25.59, 22.81, 22.73 and 20.00cm in the test 
plant (Pea) treated with the following; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 27.50cm in 
uninoculated, untreated, control plants and 10.03cm in untreated, nematode 
inoculated plants. 
The fresh shoot weight was 23.34, 19.75, 18.00 and 15.80g in the test 
plant (Pea) treated with following; carbofiiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 27.52g in uninoculated, 
untreated, control plants and 15.10g in untreated, nematode inoculated plants. 
The fresh root weight was 19.10, 16.80, 16.18 and 14.32g in the test 
plant (Pea) treated with the following; carboftiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 23.18g in 
uninoculated, untreated, control plants and 13.00g in untreated, nematode 
inoculated plants. 
The dry shoot weight was 7.27, 6.52, 6.11 and 4.29g in the test plant 
(Pea) treated with the followings; carbofiiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 11.12g in uninoculated, 
untreated, control plants and 4.45g in untreated, nematode inoculated plants. 
The dry root weight was 5.93, 5.20, 4.85 and 4.11g in the test plant 
(Pea) treated with the following; carbofiiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 7.58g in uninoculated, 
untreated, control plants and 2.90g in untreated, nematode inoculated plants. 
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The nodule formation was 68, 62, 60 and 55 nodules in the test plant 
(Pea) treated with the following; carbofiiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 72 nodules in 
uninoculated, untreated, control plants and 21 nodules in untreated, nematode 
inoculated plants. 
The gall formation was decreased by 35, 39,40 and 47 in the test plant 
(Pea) treated with the following; carbofiiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 250 galls in the 
untreated, nematode inoculated plants. 
The egg masses per plant were decreased by 52, 61, 64 and 67 in the 
test plant (Pea) treated with the followings; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 612 egg 
masses in the untreated, nematode inoculated plants. 
The nematode population in the root tissue was decreased by 36,42,48 
and 55 in the test plant (Pea) treated with the followings; carbofiiran, Azadirachta 
indica. Ranunculus sceleratus and Tagetes erecta respectively as against the 270 
nematodes in the untreated, nematode inoculated plants. 
The larval population in the soil was decreased by 874, 1008, 1045 and 
1047 larvae per plant in the test plant (Pea) treated with the leaf extracts of 
following plants; carbofiiran, Azadirachta indica. Ranunculus sceleratus and 
Tagetes erecta respectively as against the 5012 larvae in the untreated, nematode 
inoculated plants. 
The nematode reproduction factor (Rf) was decreased by 0.574, 1.050, 
1.093 and 1.102 in the test plant (Pea) treated with the followings; carbofiiran. 
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Azadirachta indica. Ranunculus sceleratus and Tagetes erecta respectively as 
against the 5.282 in the untreated, nematode inoculated plants. 
57. Effect of 30g aqueous leaf extract of Tagetes erecta, Azadirachta indica and 
carbofuran (l.Sg a.i/kg soil) oo the development of root-knot nematode, 
Meloidogyne incognita and growth of pea {Pisum sativum L.). 
It is clear from Table No. 60 that carbofuran not only reduced the 
development of root-knot nematode, Meloidogyne incognita but also improved the 
growth of pea plant. 
The shoot length of the plant was 44.20, 44.37, 42.00 and 38.42cm in 
carbofiiran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as against the 46.50cm in uninoculated, untreated, control plants and 
32.70cm in untreated, nematode inoculated plants. 
The root length was 26.54, 23.43, 23.85 and 21.23cm in the test plant 
(Pea) treated with the followings; carbofuran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 27.50cm in uninoculated, 
untreated, control plants and 10.03cm in untreated, nematode inoculated plants. 
The fresh shoot weight was 24.44, 21.00, 20.44 and 16.17g in the test 
plant (Pea) treated with followings; carbofuran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 27.52g in uninoculated, 
untreated, control plants and 15.10g in untreated, nematode inoculated plants. 
The fresh root weight was 19.86, 17.15, 16.51 and 15.03g in the test 
plant (Pea) treated with the followings; carbofiiran, Azadirachta indica. 
Ranunculus sceleratus and Tagetes erecta respectively as against the 23.10g in 
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uninoculated, untreated, control plants and 13.0g in untreated, nematode 
inoculated plants. 
The dry shoot weight was 8.00, 6.70, 6.20 and 4.23g in the test plant 
(Pea) treated with the followings; carboftiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 11.12g in uninoculated, 
untreated, control plants and 4.45g in untreated, nematode inoculated plants. 
The dry root weight was 7.25, 5.86, 5.20 and 4.97g in the test plant 
(Pea) treated with the following; carboftiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 7.58g in uninoculated, 
untreated, control plants and 2.90g in untreated, nematode inoculated plants. 
The nodule formation was 78, 75, 72 and 65 nodules in the test plant 
(Pea) treated with the followings; carboftiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 72 nodules in 
uninoculated, untreated, control plants and 21 nodules in untreated, nematode 
inoculated plants. 
The gall formation was decreased by 30, 32, 35 and 40 in the test plant 
(Pea) treated with the followings; carboftiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as against the 250 galls in the 
untreated, nematode inoculated plants. 
The egg masses per plant were decreased by 47, 51, 52 and 54 egg 
masses in the test plant (Pea) treated with the followings; carboftiran, Azadirachta 
indica. Ranunculus sceleratus and Tagetes erecta respectively as against the 612 
egg masses in the untreated, nematode inoculated plants. 
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The nematode population in the root tissue was decreased by 29, 38,42 
and 51 in the test plant (Pea) treated with the followings; carbofiiran, Azadirachta 
indica. Ranunculus sceleratus and Tagetes erecta respectively as against the 270 
nematodes in the untreated, nematode inoculated plants. 
The larval population in the soil was decreased by 791, 895, 898 and 
944 larvae per plant in the test plant (Pea) treated with the followings; carbofiiran, 
Azadirachta indica. Ranunculus sceleratus and Tagetes erecta respectively as 
against the 5012 larvae in the untreated, nematode inoculated plants. 
The nematode reproduction factor (Rf) was decreased by 0.820, 0.933, 
0.940 and 0.995 in the test plant (Pea) treated with the followings; carbofiiran, 
Azadirachta indica. Ranunculus sceleratus and Tagetes erecta respectively as 
against the 5.282 in the untreated, nematode inoculated plants. 
58. Effect of 20g aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofuran (Ig a.i./kg soil) on the chlorophyll and 
protein content in the chickpea (Cicer arietinum L.)* 
It is clear fi-om Table No. 61 that total chlorophyll (a + b) content was 
2.650, 2.593, 2.530 and 1.697 in the chickpea plants treated with following viz., 
carbofiiran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as compared to 2.689 in untreated, uninoculated control plants and 
1.412 in untreated, nematode inoculated chickpea plants. 
Soluble protein was 1.090, 1.081, 1.020 and 0.992 in the chickpea 
plants treated with followings viz. carbofiiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as compared to 1.097 in untreated. 
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Table No. 61. Effect of 20g aqueous leaf extract of Ranunculus sceleratus, Tagetes 
erecta, Azadirachta indica and carbofuran (Ig a.i^ kg soil) on the 
chlorophyll and protein content in the chickpea (Cicer arietinum) 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
Carbofuran 
Only nematode 
(Treated, inoculated) 
Control 
(Untreated, uninoculated) 
C D . 
Chlorophyll 
a 
1.827 
1.121 
1.875 
1.900 
0.882 
1.924 
0.153 
b 
0.703 
0.576 
0.720 
0.750 
0.530 
0.765 
0.063 
Total 
2.530 
1.697 
2.593 
2.650 
1.412 
2.689 
0.216 
Protein content mg/mg 
Soluble 
1.020 
0.992 
1.081 
1.090 
0.711 
1.097 
0.095 
Insoluble 
0.825 
0.770 
0.870 
0.890 
0.514 
0.901 
0.076 
CD. = Critical difference 
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uninoculated control chickpea plants and 0.711 in untreated, nematode inoculated 
chickpea plants. 
Insoluble protein was 0.890, 0.870, 0.825 and 0.770 in the chickpea 
plants treated with followings viz. carbofiiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as compared to 0.901 in untreated, 
uninoculated control plants and 0.514 in untreated, nematode inoculated chickpea 
plants. 
59. Effect of 30g aqueous leaf extract oi Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofuran (1.5g a.iAg soil) on the chlorophyll and 
protein content in the chickpea {Cicer arietinum L.). 
It is clear from Table No. 62 that total chlorophyll (a + b) content was 
2.672, 2.610, 2.546 and 1.900 in the chickpea plants treated with followings viz. 
carbofuran, Azadirachta indica. Ranunculus sceleratus and Tagetes erecta 
respectively as compared to 2.689 in untreated, uninoculated control plants and 
1.412 in untreated, nematode inoculated chickpea plants. 
Soluble protein was 1.092, 1.087, 1.055 and 0.945 in the chickpea 
plants treated with followings viz. carbofiiran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as compared to 1.097 in untreated, 
uninoculated control plants and 0.711 in untreated, nematode inoculated chickpea 
plants. 
Insoluble protein was 0.895, 0.880, 0.870 and 0.790 in the pea plants 
treated with followings viz. carbofuran, Azadirachta indica. Ranunculus 
sceleratus and Tagetes erecta respectively as compared to 0.901 in untreated. 
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Table No.62, Effect of 30g aqueous leaf extract of Ranunculus sceleratus, Tagetes 
erecta, Azadirachta indica and carbofuran (1.5g a.i./kg soil) on the 
chlorophyll and protein content in the chickpea {Cicer arietinunt). 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
Carbofiaran 
Only nematode 
(Treated, inoculated) 
Control 
(Untreated, uninoculated) 
C D 
Chlorophyll 
a 
1.832 
1.220 
1.880 
1.912 
0.882 
1.924 
0.155 
b 
0.714 
0.680 
0.730 
0.760 
0.530 
0.765 
0.066 
Total 
2.546 
1.900 
2.610 
2.672 
1.412 
2.689 
0.221 
Protein content mg/mg 
Soluble 
1.055 
0.945 
1.087 
1.092 
0.711 
1.097 
0.095 
Insoluble 
0.870 
0.790 
0.880 
0.895 
0.514 
0.901 
0.078 
CD. = Critical difference 
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Table No.63. Effect of 20g aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofuran (Ig a.i./kg soil) on the chlorophyll and 
protein content in the green gram (Vigna radiata). 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
Carbofuran 
Only nematode 
(Treated, inoculated) 
Control 
(Untreated, uninoculated) 
CD 
Chlorophyll 
a 
1.880 
0.977 
1.892 
1.903 
0.890 
1.935 
0.152 
b 
0.725 
0.677 
0.736 
0.745 
0.545 
0.790 
0.067 
Total 
2.605 
1.654 
2.628 
2.648 
1.435 
2.725 
0.218 
Protein content mg/mg 
Soluble 
1.025 
0.981 
1.060 
1.070 
0.715 
1.085 
0.094 
Insoluble 
0.759 
0.544 
0.777 
0.791 
0.520 
0.825 
0.066 
CD. = Critical difference 
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uninoculated control plants and 0.514 in untreated, nematode inoculated chickpea 
plants. 
60. Effect of 20g aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta, 
Azfldirachta indica and carbofuran (Ig a.i./kg soil) on the chlorophyll and 
protein content in the green gram {Vigna radiata L.). 
It is clear from Table No. 63 that total chlorophyll (a + b) content was 
2.648, 2.628, 2.605 and 1.654 in the green gram plants treated with aqueous leaf 
extracts of following plants viz. Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofiiran respectively as compared to 2.725 in untreated, 
uninoculated control plants and 1.435 in untreated, nematode inoculated green 
gram plants. 
Soluble protein was 1.070, 1.060, 1.025 and 0.981 in the pea plants 
treated with aqueous leaf extracts of following plants viz. Ranunculus sceleratus, 
Tagetes erecta, Azadirachta indica and carbofuran respectively as compared to 
1.085 in untreated, uninoculated control plants and 0.725 in untreated, nematode 
inoculated green gram plants. 
Insoluble protein was 0.791, 0.777, 0.759 and 0.544 in the green gram 
plants treated with aqueous leaf extracts of following plants viz. Ranunculus 
sceleratus, Tagetes erecta, Azadirachta indica and carbofiiran respectively as 
compared to 0.825 in untreated, uninoculated control plants and 0.520 in 
untreated, nematode inoculated green gram plants. 
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Table No. 64. Effect of 30g aqueous leaf extract of Ranunculus sceleratus, Tagetes 
erecta, Azfldirachta indica and carbofuran (1.5g a.i./kg soil) on the 
chlorophyll and protein content in the green gram {Vigna radiata). 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
Carboftiran 
Only nematode 
(Treated, inoculated) 
Control 
(Untreated, uninoculated) 
CD 
Chlorophyll 
a 
1.897 
0.933 
1.900 
1.920 
0.890 
1.935 
0.152 
b 
0.732 
0.731 
0.750 
0.780 
0.545 
0.790 
0.069 
Total 
2.629 
1.724 
2.650 
2.700 
1.435 
2.480 
0.217 
Protein content mg/mg 
Soluble 
1.039 
0.987 
1.070 
1.087 
0.715 
1.085 
0.095 
Insoluble 
0.767 
0.603 
0.785 
0.809 
0.520 
0.825 
0.068 
CD. = Critical difference 

61. Effect of 30g aqueous leaf extract of Ranunculus sceleratm, Tagetes erecta, 
Azadirachta indica and carbofuran (l.Sg nAJkg soil) on the chlorophyll and 
protein content in the green gram (Vigna radiata L.). 
It is clear from Table No. 64 that total chlorophyll (a + b) content was 
2.700, 2.650, 2.629 and 1.724 in the green gram plants treated with aqueous leaf 
extracts of following plzints viz. Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofuran respectively as compared to 2.725 in untreated, 
uninoculated control plants and 1.435 in untreated, nematode inoculated green 
gram plzmts. 
Soluble protein was 1.087, 1.070, 1.039 and 0.987 in the green gram 
plants treated with aqueous leaf extracts of following plants viz. Ranunculus 
sceleratus, Tagetes erecta, Azadirachta indica and carbofuran respectively as 
compared to 1.085 in untreated, uninoculated control plants and 0.715 in 
untreated, nematode inoculated green gram plants. 
Insoluble protein was 0.809, 0.785, 0.767 and 0.603 in the green gram 
plants treated with aqueous leaf extracts of following plants viz. Ranunculus 
sceleratus, Tagetes erecta, Azadirachta indica and carbofuran respectively as 
compared to 0.825 in untreated, uninoculated control pea plants and 0.520 in 
untreated, nematode inoculated green gram plants. 
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Table No.65. Effect of 20g aqueous leaf extract of Ranunculus sceleratus, Tagetes erecta, 
Azadirachta indica and carbofuran (Ig a.i./kg soil) on the chlorophyll and 
protein content in the Pea {Pisum sativum). 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
Carbofuran 
Only nematode 
(Treated, inoculated) 
Control 
(Untreated, uninoculated) 
CD 
Chlorophyll 
a 
1.928 
0.972 
1.937 
1.950 
0.718 
1.980 
0.155 
b 
0.823 
0.542 
0.840 
0.870 
0.492 
1.920 
0.095 
Total 
2.751 
1.514 
2.777 
2.280 
1.210 
2.900 
0.217 
Protein content mg/mg 
Soluble 
1.093 
0.980 
1.100 
1.125 
0.725 
1.154 
0.098 
Insoluble 
0.857 
0.567 
0.870 
0.906 
0.407 
0.960 
0.074 
CD. = Critical difference 
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Table No.66. Effect of 30g aqueous leaf extract of Tagetes, neem and carbofuran (1.5g 
a.iTkg soil) on the chlorophyll and protein content in the Pea (Pisum 
sativum). 
Treatments 
Ranunculus sceleratus 
Tagetes erecta 
Azadirachta indica 
Carbofuran 
Only nematode 
(Treated, inoculated) 
Control 
(Untreated, uninoculated) 
CD 
Chlorophyll 
a 
1.948 
0.990 
1.950 
1.975 
0.718 
1.980 
0.156 
b 
1.833 
0.585 
1.853 
1.880 
0.492 
1.920 
0.143 
Total 
2.781 
1.575 
2.803 
2.855 
1.210 
2.900 
0.228 
j 
Protein content mg/mg 
Soluble 
1.099 
0.993 
1.123 
1.137 
0.725 
1.154 
0.099 
Insoluble 
0.889 
0.587 
0.908 
0.940 
0.407 
0.960 
0.076 
CD. = Critical difference 
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62. Effect of 20g aqueous leaf extract of Tagetes, neem and carbofuran (Ig 
a.iJkg soil) on the chlorophyll and protein content in the pea (Pisum sativum 
L.). 
It is clear from Table No. 65 that total chlorophyll (a + b) content was 
2.280, 2.777, 2.751 and 1.514 in the pea plants treated with aqueous leaf extracts 
of following plants viz. Ranunculus sceleratus, Tagetes erecta, Azadirachta indica 
and carbofiiran respectively as compared to 2.900 in untreated, uninoculated 
control pea plants and 1.210 in untreated, nematode inoculated pea plants. 
Soluble protein was 1.125, 1.100, 1.093 and 0.980 in the pea plants 
treated with aqueous leaf extracts of following plants viz. Ranunculus sceleratus, 
Tagetes erecta, Azadirachta indica and carbofiiran respectively as compared to in 
1.154 untreated, uninoculated control pea plants and 0.725 in untreated, nematode 
inoculated pea plants. 
Insoluble protein was 0.906, 0.870, 0.857 and 0.567 in the pea plants 
treated with aqueous leaf extracts of following plants viz. Ranunculus sceleratus, 
Tagetes erecta, Azadirachta indica and carbofiiran respectively as compared to in 
0.960 untreated, uninoculated control pea plants and 0.407 in untreated, nematode 
inoculated pea plants. 
63. Effect of 30g aqueous leaf extract of Tagetes, neem and carbofuran (1.5g 
a.i./kg soil) on the chlorophyll and protein content in the pea {Pisum sativum 
L.). 
It is clear from Table No. 66 that total chlorophyll (a + b) content was 
2.855, 2.803, 2.781 and 1.575 in the pea plants treated with aqueous leaf extracts 
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of following plants viz. Ranunculus sceleratus, Tagetes erecta, Azadirachta indica 
and carbofiiran respectively as compared to 2.900 in untreated, uninoculated 
control pljints and 1.210 in untreated, nematode inoculated pea plants. 
Soluble protein was 1.137, 1.123, 1.099 and 0.993 in the pea plants 
treated with aqueous leaf extracts of following plants viz. Ranunculus sceleratus, 
Tagetes erecta, Azadirachta indica and carbofiiran respectively as compared to 
1.154 in untreated, uninoculated control plants and 0.725 in untreated, nematode 
inoculated pea plants. 
Insoluble protein was 0.940, 0.908, 0.889 and 0.587 in the pea plants 
treated with aqueous leaf extracts of following plants viz. Ranunculus sceleratus, 
Tagetes erecta, Azadirachta indica and carbofiiran respectively as compared to 
0.960 in untreated, uninoculated control plants and 0.407 in untreated, nematode 
inoculated pea plants. 
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Chapter- 5 
DISSCUSSION 
Chapter-5 Discussion 
The percent larval mortality differs with different concentrations of 
aqueous leaf extracts of different plants. Mortality of larvae is directly 
proportional to the concentration of aqueous leaf extracts and duration of 
exposure. The aqueous leaf extract of Ranunculus sceleratus was highly toxic to 
root-knot nematode, Meloidogyne incognita (J2) followed by Launaea nudicaulis, 
Eclipta alba, Abutilon indicum. Euphorbia hirta, Lindenbergia indica, Pluchea 
lanceolata, Altemanthera philoxeroides, Stellaria media and Tridax procumbens. 
The different concentrations of aqueous leaf extracts of different plants 
viz. Abutilon indicum, Altemanthera philoxeroides, Eclipta alba, Euphorbia hirta, 
Launaea nudicaulis, Lindenbergia indica, Pluchea lanceolata. Ranunculus 
sceleratus, Stellaria media, and Tridax procumbens significantly, inhibited the 
hatching of root-knot nematode, Meloidogyne incognita to a varying degree. 
Larval emergence was directly proportional to extract concentrations. 
When the chickpea {Cicer arietinum), green gram {Vigna radiatd) and 
pea {Pisum sativum) plants were treated with aqueous leaf extracts of Abutilon 
indicum Linn, Altemanthera philoxeroides, Eclipta alba, Euphorbia hirta, 
Launaea nudicaulis, Lindenbergia indica, Pluchea lanceolata. Ranunculus 
sceleratus, Stellaria media, and Tridax procumbens at the rate of 20g and 30g 
doses the plant grovs^ h was almost equal or slightly increased but it was non-
significant in both doses of leaf extracts, as compared to the control. 
167 
Similar results were obtained in green gram (Vigna radiata) and pea 
{Pisum sativum) in both doses (20g and 30g). The two doses of leaf extracts of 
different plants had no significant difference in root nodule formation, chlorophyll 
and protein contents in all the three host crops. 
From the above results it is proved that all the leaf extracts of different 
plants used had neither phytotoxic effect nor they improved the plant growth or 
had any mannuring effect. There is no significant difference in plant growth in 
both the doses (20g and 30g) of leaf extracts over control 
The chickpea {Cicer arietinum), green gram {Vigna radiata) and pea 
(Pisum sativum) plants were treated with aqueous leaf extract of Abutilon indicum, 
Altemanthera philoxeroides, Eclipta alba. Euphorbia hirta, Launaea nudicaulis, 
Lindenbergia indica, Pluchea lanceolata, Ranunculus sceleratus, Stellaria media 
and Tridax procumbens at the rate of 20g and 30g doses and then inoculated with 
1000 juvenile (J2) of root-knot nematode, Meloidogyne incognita, an increase in 
plant growth was recorded to a varying degree. The highest growth was in 
Ranunculus sceleratus treated plants followed by Launaea nudicaulis, Eclipta 
alba and Abutilon indicum. In other plant extracts, there was no significant 
improvement in the plant growth than the untreated nematode inoculated plants. In 
all treatments the growth was higher in 30g than 20g aqueous leaf extract. 
Similar results were obtained in green gram {Vigna radiata) and pea 
{Pisum sativum) in the doses (20g and 30g). The growth was increased to a 
varying degree. The highest growth was in Ranunculus sceleratus followed by 
Launaea nudicaulis, Eclipta alba and Abutilon indicum. 
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The root nodule formation was also influenced by aqueous leaf 
extracts of different plants. Highest nodule formation was in the three crops 
treated with aqueous leaf extracts of Ranunculus sceleratus followed by Launaea 
nudicaulis, Eclipta alba and Abutilon indicum. In all treatments the number of 
nodules was higher in 30g than 20g aqueous leaf extract. 
Gall formation was also decreased in the three crops viz., chickpea 
(Cicer areitinum), green gram {Vigna radiata) and pea (Pisum sativum) treated 
with aqueous extracts of different plants. The lowest gall formation in these crops 
treated with aqueous leaf extracts was in Ranunculus sceleratus followed by 
Launaea nudicaulis, Eclipta alba and Abutilon indicum. The 30g aqueous leaf 
extract was more toxic than 20g. 
Root-knot nematode population both in soil and the root tissues was 
also decreased in the three crops chickpea (Cicer areitinum), green gram (Vigna 
radiata) and pea (Pisum sativum) treated with 30g aqueous leaf extracts of 
different plants, followed by 20g. The lowest nematode population was recorded 
in all the three crop plants treated with aqueous leaf extracts of Ranunculus 
sceleratus followed by Launaea nudicaulis, Eclipta alba and Abutilon indicum. 
A decrease of egg masses per plant was also recorded in three crops 
viz., chickpea (Cicer arietinum), green gram (Vigna radiata) and pea (Pisum 
sativum) to a varying degree when treated with aqueous extracts of different 
plants. The lowest egg masses per plant was in Ranunculus sceleratus followed by 
Launaea nudicaulis, Eclipta alba and Abutilon indicum. 
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The chlorophyll and protein contents in the three crops were increased 
to a varying degree when treated with leaf extracts of different plants as compared 
to untreated inoculated plants. The highest increase was recorded in Ranunculus 
sceleratus followed by Launaea nudicaulis, Eclipta alba and Abutilon indicum 
obtained significant healthy. 
From the above in vitro and in vivo experiments, it has been proved 
that Ranunculus sceleratus has nematotoxic properties that not only inhibited the 
reproduction of root-knot nematode, Meloidogyne incognita effectively than other 
test plants but also increased the growth of chickpea, green gram and pea plants. 
To compare the efficacy of Ranunculus sceleratus with well-known 
plants having nematicidal properties viz., Tagetes erecta, Azadirachta indica and 
chemical nematicide carbofuran. Some experiments were carried out by preparing 
leaf extracts in different chemicals and tested against root-knot nematode, 
Meloidogyne incognita larvae for their mortality and hatching. Although the 
carbofliran being a nematicide is highly effective against root-knot nematode, 
Meloidogyne incognita but when compare Ranunculus sceleratus with 
Azadirachta indica and Tagetes erecta, the Ranunculus sceleratus found equally 
effective as the Azadirachta indica in all treatments against root-knot nematode, 
Meloidogyne incognita. The ethyl acetate extract of dry leaves of three plants viz.. 
Ranunculus sceleratus, Tagetes erecta, and Azadirachta indica proved slightly 
better for the mortality and hatching of root-knot nematode, Meloidogyne 
incognita followed by hot, cold, fresh aqueous, butanol and chloroform extracts 
over control (Water). Our results are also in confirmity with those of Cristobal-
Alejo et al, (2006); Frohne and Pfander (1984) and Kumar et ai, (2001). 
170 
When aqueous leaf extracts of different plants @ 20g and 30g of 
Ranunculus sceleratus, Tageies erecta and Azadirachta indica, a nematicide, 
carbofuran (@ Ig a.i./kg soil and 1.5g ai/kg soil) were applied to Ihe test plants 
chickpea {Cicer arietinum), green gram (Vigna radiata) and pea {Pisum sativum) 
and then inoculated with 1000 juvenile (J2) of root-knot nematode, Meloidogyne 
incognita. The plant growth, number of nodules, chlorophyll and protein contents 
were highly increased, whereas, the nematode popxjlation both in soil and root 
tissues, number of galls, egg-masses and reproduction factor (Rf) were highly 
reduced in plants treated with carbofuran (1.5g a.i./kg soil) followed by 
carbofiiran (Ig ai./kg soil), Azadirachta indica (30g), Ranunculus sceleratus 
(30g) and Tagetes erecta (30g) aqueous extracts. 
From the above mentioned e?q)eriments it is fiirther proved that 
Ranunculus sceleratus is again equally effective as Azadirachta indica for the 
control of root-knot nematode. 
It has been concluded from present research that Ranunculus 
scelaratus leaf extracts are a source of cheap and effective nematicide of root-knot 
nematode. 
Ranunculus sceleratus L. is an annual plant belonging to 
Ranimcuiaceae along with other nine wild plants screened for nematotoxic 
activity. It is widespread in Aligarii. Studies on its antinematode properties are 
lacking but antifungal, antiviral, antimicrobial have been reported viz., the 
antifimgal (Mishra and Dixit, 1978; Mares, 1987; Singh and Tripathi, 1995; 
Qasem, 1996; Schindla et al, 2002), insecticidal (Bhattacharyya et al., 1993), 
antiviral (Haibo Li et al, 2005) and pharmacological (Prieto et al, 2003). The 
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nematicidal effects of Ranunculus sceleratus in our studies are in agreement with 
those obtained fimgicidal, antimicrobial effects of Ranunculus sceleratus and 
other Ranunculus spp. described above. The leaf extract of this species proved to 
be the nematotoxic against root-knot nematode. Its nematicidal potential was 
confirmed throu^ different experiments and the extracts of this species to be 
highly effective at both (20g and 30g) concentrations. Therefore, Ranunuculus 
spp. migjit be considered as possible source of natural nematicides against root-
knot nematode and other plant parasitic nematodes. 
There is a need to expand these studies to include work on the 
nematicidal activities of the extracts or residues of Ranunculus sceleratus under 
field conditions, and chemical analysis of extracts to isolate and identify the 
nature of nematicidal compounds. 
Indiscriminate use of synthetic pesticides for controlling nematodes is 
likely to give rise pltytotoxicity, aivironmental pollution and nematode resistance. 
Unsafe use of pesticides m ^ result in poisoning of humans is a problem 
especially in developing countries (Conway, 1995; Yudelman el ai, 1998). 
There is a need to develop naturally occurring nematicide which may 
be less toxic to man and animals but as effective against nematodes of various 
crops as synthetic ones. The future looks bright for identifying new classes of 
pesticides from natural plants to replace the synthetic dangerous and expensive 
chemicals used at presait. Plants may serve as a novel alternative source of 
pesticides, over 2000 species have been reported to contain secondary metabolites 
that possess control properties. The cooperation of nematologist, breeders, 
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chemist, ecologist and others in the fxeld of agriculture is necessary to achieve 
maximum progress in this important field of research. 
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